The economics of coastal foreshore and beach management: Use, safe bathing facilities, erosion and conservation by Blackwell, Boyd D.
THE 17516 
TiiE UNivERsn^ OF QUEENSLAND 
Accepted for the award of 
Ihl^.cM 2 . ^ ^ . ! . o - ^ . ^ 
on. 
The Economics of Coastal 
Foreshore and Beach Management; 
Use, Safe Bathing Facilities, Erosion and 
Conservation 
Boyd Blackwell 
B. Com, B. Econ. P.G. B.Econ Hons (Class 1) 
School of Economics 
The University of Queensland 
Thesis submitted to The University of Queensland for the degree of 
Doctor of Philosophy (Ph.D.) 
Statement of Originality 
The candidate declares that the work presented in the thesis is, to the best of his knowledge 
and belief, original and the candidate's own work, except as acknowledged in the text. The 
material of the thesis has not been submitted, either in whole or in part, for a degree at this or 
any other University. 
Boyd Blackwell 
Acknowledgments 
I wish to thank my supervisor. Professor Clem Tisdell for his guidance and thought provoking 
comments throughout my candidature, and associate supervisors Associate Professor Steve 
Harrison for his untiring edits of my drafts and Dr John Asafu-Adjaye for his help during the 
early stages of this dissertation. To Dr Alauddin who encouraged me to take up this venture 
some time ago - thankyou. 
I am grateful to the University of Queensland for providing me with a University of 
Queensland Post Graduate Research Scholarship, to CRC Sustainable Tourism for a 
augmentative graduate support scheme grant, to the Churchie Old Boys Association for an 
overseas study scholarship, and to Surf Life Saving Queensland for a supplementary 
scholarship. 
I owe special thanks to Nadine and Jacob for being supportive during this period of intensive 
study. Also I am grateful to my parents, brothers and sisters and grandmother who have 
always supported me in this endeavour. 
I would like to thank my colleague and mate Gene Tunny who helped me throughout my 
candidature on an intellectual level and on a personal level and took an interest in this thesis 
from its inception. 
To many of the Academics overseas who have helped me in a time of need and answered my 
emails including Bill Stronge, Bob Leeworthy, Ian Dobbs, Ted McConnell and Nancy 
Bockstael - thank you. 
I am grateful to Clive Brutton and his family, Peter and Tash Chalk, and Professor Bill and 
Mrs Joyce Stronge for offering me their hospitality while I prepared and undertook fieldwork 
in the United States. 
Abstract 
Beaches and coastal foreshores are a ftmdamental natural and ecological resource for 
Australia's economy. Annually, Australian beaches attract many tens of millions of visitors 
from domestic and international origins. A majority of Ausfralians live in close proximity to 
the coast and for many the beach offers itself as the lifeblood of their coastal communities, 
providing economic, social and ecological benefits both expressed through the value of goods 
and services traded in markets and through values that the market does not capture. It is the 
latter of these values that this thesis attempts to address. In particular, the thesis focuses on the 
provision of safe bathing facilities on beaches. The thesis considers the economic optimality 
or otherwise of these services and whether they can be improved, drawing on survey work 
conducted in Ausfralia and the United States. This research also attempts to ascertain the 
value of a recreational beach visit for comparison with outdoor recreation sites such as 
national parks. This is done to raise attention to the possible need for a reconsideration of 
society's view and management of beaches and coastal foreshores in Queensland and 
Ausfralia. 
Never before, to the best of the author's knowledge, has a freatise of the economics of surf 
lifesaving been undertaken. The literature has identified the need for a better understanding of 
the role that site specific facilities make in beach recreation demand and site selection. This 
research is necessary because it may help save lives. The number of drownings on Ausfralian 
beaches is the core problem that the national safe bathing organizations for beaches. Surf Life 
Saving Australia and the Ausfralian Professional Ocean Lifeguard Association, attempt to 
address and ameliorate each day of service. 
As this thesis outlines, the existence, evolution, and current operation of surf lifesaving can be 
explained to a large degree by economic analysis. The thesis draws on the economic theory of 
clubs and quasi-public goods to explain the nature of safe bathing facilities. By understanding 
the economic characteristics of lifesaving and lifeguard services, possible ways of better 
providing these services may be postulated and tested. 
Using on-site, in-person, non-market valuation surveys of beach users in Ausfralia and the 
United States, marginal values for an exfra volunteer lifesaver or paid lifeguard and associated 
state of the art equipment were obtained. These values were regressed on a number of 
variables to help explain beach users' demand for exfra services. In particular, the shared 
good nature of a lifeguard or lifesaver to beach users was found to be non-significant. Other 
factors were hypothesised as driving people's demand for exfra safe bathing services such as 
bandwagon effects. Income, number of visits by the individual, the number of lifeguards and 
lifesavers, the number of towers per area, and a dummy variable to account for visitors to 
Kawana beach were all found to be related to willingness to pay for exfra services. 
United States beach users were willing to pay $2.61 AUD per person per visit for an exfra 
lifeguard whereas Ausfralians were willing to pay $1.56 per person per visit for the same 
service. For a lifesaver, Ausfralians were willing to pay $1.35 per person per visit. There was 
no statistical difference found between the values for lifesavers and lifeguards in Ausfralia. 
For the entire sample of Ausfralian beach users, the mean willingness to pay for an exfra 
lifesaver on weekends and lifeguard during the working week was found to be $1.43. This 
estimate was then aggregated over the user population for Mooloolaba beach of over half a 
million visits per annum to provide an annual measure of the marginal benefits from the 
combined service of approximately $735,000. An estimate of the total marginal costs of 
providing the dual service amounted to approximately $135,000. Thus at the margin, benefits 
exceed the costs, the number of lifesavers and lifeguards were found to be is less than 
optimal. Subsequent to the release of these results to the media, the number of lifeguards at 
Mooloolaba beach were increased. 
The surveys also helped to collect data for an individual fravel cost study of beach recreation 
which included time in the cost of fravel. Using a truncated negative binomial model to 
account for the truncated and discrete nature of visits to a beach site and to account for sample 
selection bias that results from on-site surveys, a measure of consumer surplus per person per 
visit was estimated. The truncated negative binomial model is preferred in cases of 
overdispersion. An analysis of the results established that the demand for resident beach 
visitors was quite different to that of tourists as explained through the nature of their fravel 
costs and incomes. A number of variables were regressed on visits to establish if there were 
any significant relationships. Visits to other sites were found to be complements for tourists 
and substitutes for residents. Income was significant in the linear model for visitors, which did 
not include time costs, and in the truncated negative binomial model for the entire sample, 
which included time costs. Travel costs including fravel time costs were found to explain 
beach visits for both tourists and residents while party size and whether respondents were 
employed or not helped explain tourist visits. Again, despite being non-significant, the results 
tend to indicate that residents view on-site costs as an investment. 
The median consumer surplus values per person per visit to the beach were found to be 
$17.41 for a resident and $107.75 for tourists. These per person per visit consumer surplus 
measures were then aggregated across the population of beach visits at Mooloolaba beach and 
interval estimates of between $117m and $188m were attained for residents and between 
$153m and $256m for tourists. Perpetuity recreation values were found to be $ 10.8b, $1.9b 
and $2.6b for all beach users, residents and visitors respectively. These values were within the 
bounds of those attained through the literature and were found to be of the same or higher 
magnitude compared to those of national park and forest recreation. Beaches were found to be 
more popular destinations for Ausfralian day and overnight visitors than national parks. 
International tourists were found to visit more often and spend more in aggregate than those 
who undertook their recreation at national parks in Ausfralia. These findings point to the 
possibility that beaches are as valuable if not more valuable in terms of passive-use than 
national parks. Such an analysis ignores non-use values of both national parks and beaches. 
Little is known about the biota of beaches and beach non-use values may also be relatively 
high. Further attention and resources to the management of Ausfralia's beaches and coastal 
foreshores may be warranted given the magnitude of these recreation and potential non-use 
benefits. 
The thesis makes a number of contributions to knowledge, practice and methodology. Firstly 
the willingness to pay measures attained for exfra lifesaving and lifeguard services are new 
and original. Never before to the best of the author's knowledge have beach users themselves 
been able to convey through surveys their willingness to pay for exfra lifesaving and lifeguard 
services. This provides new knowledge to the economic profession and to coastal foreshore 
and beach managers and decision-makers. Also the fravel cost method has not been applied 
previously at beaches on the Sunshine Coast to ascertain the value users gain from beach 
recreation. This again is an addition to knowledge. A method of rapid estimation for the 
IV 
annual number of visits to Mooloolaba beach is also outlined in the thesis. This is a new 
method and was found to provide an estimate of annual visitation very close to that estimated 
by the Lifeguard Service. This rapid method could be used to estimate annual visit numbers at 
other beaches where data are not present or where data needs to be checked. In this way an 
accurate estimate of the total number of beach visits within regions, states or across the nation 
could be calculated. 
Another methodological contribution of the thesis was that in the United States contingent 
valuation survey the majority of respondents who had provided a positive bid for an exfra 
lifeguard were willing to forgo from their budget a market good for this service. Though the 
mean value of the market goods in the sample was higher than the mean value of sample bids, 
no difference was found between the two measures in the population. These results suggest 
that respondents do not necessarily revise their bids down when they are asked to give-up a 
market good in order to receive an extra unit of lifeguard services. The sample results may 
also indicate that private goods are not necessarily perfectly divisible. 
The thesis also collects together from the literature and explicitly states the derivation of the 
rapid method for calculating consumer surplus from the linear and non-linear individual fravel 
cost method. 
The surveys also helped to identify user preferences for a number of policy issues about the 
provision of safe bathing services. Respondents were found to favour a new mixed service 
where lifeguards supplement the volunteer service of lifesavers and are paid for by the 
commercial operations of surf clubs. However, where clubs or local authorities could not 
afford such a service the next most preferred alternative by respondents was the fraditional 
mixed system where volunteer lifesavers operated on weekends and lifeguards operated 
during the working week. This mixed system was preferred to a fully professional lifeguard 
service with no volunteer involvement. Respondents were found to value the volunteer 
movement and the broader societal benefits that lifesaving provides. 
It was found that the majority of Ausfralian respondents would bathe on unpafroUed beaches 
having assessed the dangers and concluded bathing was safe or where risks were involved 
adjusted their behaviour accordingly e.g. stayed close to shore. Surfing was also found to be a 
major reason why people ventured into the water on an unpafrolled beach. A lower ranking 
reason was that their swim was outside pafrol hours or there was no pafrol provided. 
The majority of beach users were found to prefer the infroduction of gaming machines to surf 
lifesaving clubs in states other than Queensland where access to gaming licenses presently did 
not exist. Commonly, people perceived that if hotels had access to gaming licenses then so 
should community service organizations such as surf life saving clubs. 
The thesis also identifies a number of areas where future research may be directed including 
an increased research effort into the non-use values of beaches and the development of non-
use databases in Queensland, an extension and generalisation of results for other beaches in 
Ausfralia, an extension of the club theory and empirical testing of the voluntary labour supply 
model developed for lifesaving, further analysis of the substitutability between market and 
non-market goods, further investigation into the bandwagon effects of additional services, an 
extension of the fravel cost analysis to include the United States sample, and studies of risk 
and uncertainty in willingness to pay bids, insurance and benefit fransfer applications. 
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1 Introduction 
1.1 introduction 
In this thesis, economics is applied to the study of beach and coastal foreshore management. It 
covers both the management of the natural resources of beaches and coastal foreshores and of 
human beings in these settings. This thesis considers the use, conservation and erosion of 
beaches and coastal foreshores but is primarily concerned with the management of surf 
lifesaving services provided upon them. The theories of club, public and quasi-public goods 
are drawn upon to deduce the nature of surf lifesaving services and to examine how such 
services may be better provided. This thesis applies non-market valuation methods using 
surveys to value recreational beach visits and the value of extra lifeguard and lifesaving 
services. The objective is to raise the level of knowledge of beaches, what they provide to 
society, and how they may be better managed. Because the thesis represents a treatise in an 
area where economics has previously not been applied, it raises a number of additional 
questions for future research. 
The chapter is set out in the following manner. Section 1.2 provides a brief introduction to the 
policy framework of managing the coastal zone, an important part of which is the 'beach'. 
This policy framework will be further developed in Chapter 2 where the legal framework for 
managing beaches is considered in some detail. The focus of this section is on a definition of 
the coastal zone and what is referred to as a 'beach'. Definitions from the international and 
national literature are briefly outlined which provide a background to the policy context for 
present day management jurisdictions. Next, in section 1.3 the research problem, hypotheses 
and questions are outlined. Section 1.4 briefly discusses the justification of the research which 
is followed by a short review of the methodology used in the thesis 1.5. In this section a few 
important references are briefly discussed as a starting point to help establish the focus of the 
thesis An outline of the dissertation is provided in section 0 and definitions of the scope and 
particular terms used in the thesis are purveyed in section 1.7. The chapter concludes wdth a 
summary in section 1.8. 
1.2 The policy framework of beach management: A role for economists? 
Presently the Commonwealth and State Governments take a limited role in the management 
of Ausfralia's coastal foreshores and beaches and this thesis questions this approach. In a 
piecemeal fashion' coastal councils undertake much of the day-to-day management of our 
beaches. With a limited revenue base there is increasing pressure for local councils to raise 
funds for a broad and rising range of functions. This leaves fewer and fewer resources for 
beach and coastal foreshore management. This is in contrast to the role undertaken by the 
' For example, Queensland has the Coastal Protection and Management Act 1995 (Qld), which establishes a framework for: 
developing State and Regional Coastal Management Plans; the roles of the Minister, Coastal Protection Advisory Council and 
Regional Consultative Groups; the responsibility for implementation of plans; and the declaration of Control Districts in order for 
the state to deal with specific coastal problems. The intention is for State and Regional plans to be integrated with other planning 
processes throughout the State, but unless other plans acknowledge the needs of coastal plans and are actually developed together 
proper integration of plans will not result. In addition there is a myriad of plans to integrate within the coastal zone and this 
makes proper integration difficult. Also it may be questionable whether there are sufficient resources necessary to develop the 11 
Regional Coastal Plans as set out in the State Coastal Management Plan (EPA 200!). These place further resource pressure on 
local councils throughout the State. 
Commonwealth m 1993 with the advent of the Resource Assessment Commission's biquiry 
into the Australian Coastal Zone (RAC 1993a). 
Much of the present Commonwealth's focus on the coast tends to be narrow with most of its 
resources applied to a few favoured sites such as the Great Bamer ReeP. This leaves no or 
insufficient resources for other sites such as beaches in general. 
1.2.1 Defining the coastal zone and its beach 
Beaches, as such, form part of the coastal zone. The coastal zone is defined by Viles and 
Spencer (1995) as the area between the tidal limits, the high and low water marks (HWM, 
LWM), and includes the continental shelf and the coastal plain. It may vary in lateral size 
depending on where a region's continental shelf and coastal plain end and for example could 
extend as far as 50 km inland. Thus, the definition of the coastal zone is subjective and this is 
evidenced in the literature. 
Ditton et al. (1977, p. 2-3) take a biophysical view and define the coastal zone as 'a linear 
stnp of land and adjacent ocean space (water and submerged land) that are mutually 
interdependent'. They then continue with a number of environmental unit definitions and 
encourage a holistic view to management. 
The Organisation for Economic Co-operation and Development (OECD) believes the zone 
boundaries should 'extend as far inland and as far seaward as necessary to achieve the 
objectives of management' (OECD 1993, p. 16). 
The Department of Environment Sports and Tourism (DEST 1995, p. 7) suggests: 
For the purpose of the actions of the Commonwealth, the boundaries of the coastal zone are 
considered to extend as far inland as far seaward as is necessary to achieve Coastal Policy 
objectives, with a primary focus on the land-sea interface. 
Hotta and Dutton (1995, p. 9) express a similar definition to that of DEST and the OECD, 
however opt for 'the broadest possible definition' as it should 'provide the greatest planning 
flexibility' and allow 'managers to take a holistic approach to resource management'. They 
also acknowledge that a broader definition of the planning scale has the disadvantage of a less 
effective 'planning effort due to inevitably high levels of complexity and uncertainty which 
result' (Hotta and Dutton 1995, p. 10). 
The United Nations (UN, 1982) outlines four criteria in which the boundaries of a coastal area 
can be defined. They include: physical criteria, administrative boundaries, arbifrary distances, 
and selected environmental units. All have their advantages, disadvantages and purposes. The 
UN (1982, p. 12) concludes ' it is clear that no single criterion is universally applicable, nor 
can one criterion meet all the requirements for an effective definition of the management area. 
Simplicity may be the virtue of using one criterion, while completeness and environmental 
significance may be the virtue of another definition'. 
'Beach' in this essay is defined as what Viles and Spencer (1995, p. 4) term the 'shore zone'. 
Figure 1-1 defines the components of the shore zone. Intertidal and supratidal shore zones 
^ For example, in 2002 the Productivity Commission (2002) was asked by the Commonwealth Government to undertake a study 
into the economic and social importance of different industries in the Great Barrier Reef catchment, and the costs and benefits of 
actions to address declining water quality. 
according to Viles and Spencer include beaches, cliffs, tidal and brackish water wetlands and 
individual reef communities. 'Beach' as used in this thesis thus includes a much larger 
definition than its literal definition of sand, even though sand will be a major focus. It is 
hoped through this more general definition that a holistic approach to solving coastal beach 
problems may be gained bearing in mind that the beach as such is a part of the entire coastal 
zone. 
Figure 1-1: Typical components of a sandy beach 
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Sources: Viles and Spencer (1995, p. 6) and Jones and Short (1995, p. 137). 
1.2.2 Coastal complexities and the role of economists in coastal management 
The coastal zone is where the land, sea and atmosphere join and integrate which creates 
complexity. Traditionally, economists have steered away from beach problems probably 
backing away from the challenge of its complexity, unlike scientists such as ecologists (e.g. 
Carson 1955) and geomorphologists (e.g. Reclus 1873 as given by Viles and Spencer 1995), 
who have been studying beaches for some fime. Engineers have also traditionally been 
involved in the role of instigating artificial structures to manage our shore zones (Bird 1985). 
Whether their acfions are beneficial or not is a matter of debate. 
Beaches not only pose themselves as one of the most interesting, hazardous and complex 
problems for scientists but also for economists. For the same reason, beaches present 
considerable problems for rule makers (government) and the interpreters of law (lawyers). 
Until recently, beach management to some degree has been lacking ecological and 
economical input compared with other natural resource management and this too is a direct 
result of its difficult nature. However, in addition, this is because beaches have been seen as a 
physical non-living resource, with neglect for its diverse living world. Hence it is increasingly 
illuminated that ecologists have an important role to play in the management of our beaches. 
1.2.3 Recent role of economics in the formulation of a National policy for integrated coastal 
zone management 
The Australian Commonwealth Government under the leadership of the then Prime Minister 
the Honourable Bob Hawke, requested m October 1991 for the Resource Assessment 
Commission (RAC) to undertake a Coastal Zone Inquiry, the final report for which was made 
in November of 1993 (RAC 1993a). In summary the report recommended an integrated 
approach to the management of Ausfralia's coastal resources and m May 1995 this was 
incorporated into Living on the Coast: The Commonwealth Coastal Policy (see DEST 1995). 
This policy was earned through into the 1996 Coalition Government's Ocean Policy and 
Ocean Rescue 2000 initiative (Australian Marine Conservation Society (AMCS), personal 
communicafion, September 1996 and Wescott 1996). As part of the Coastal Zone Inquiry, the 
Australian Bureau of Agricultural and Resource Economics (ABARJE) was commissioned to 
make a submission on the use of economic instruments in the integrated management of 
coastal zone resources (see ABARE 1993). 
1.2.4 What is integrated resource management? 
Integrated resource management is concerned with taking a holistic view in the management 
of resources. A useful quote from the RAC Inquiry (1993b, p.l) outlined integrated resource 
management simply. 
The call for integration says in effect, 'let's take a broader view, bring more factors and interests 
into the planning process and the decision equation, try to satisfy a wider range of needs and 
values, and do all this in a way that works — that produces needed action, not just plans' (Lang 
1990, p. 29). 
Further, Chou (1995, p. v) added that an integrated approach to coastal zone management is 
required because of the 'complexity of socio-economic, biophysical, political, and legislative 
processes operating within different nations'. Chou outlined clearly the approach's nature, 
objective, reason and status. 
An integrated strategy seeks to develop acceptable solutions to reduce conflicts of interest and to 
minimise unnecessary damage to the carrying capacity of environments and resources. 
Integrated management assumes a renewed importance because of the dynamic land and sea 
(and air) interactions and the need to consider a wide range of environments that are 
fundamentally different. 
Many Nations lack a national policy on integrated coastal management and still are relying on 
traditional unisectorial approaches. Integrated coastal zone management is not a complicated 
process and is based upon concepts relating to a common sense approach, i.e. that all users of 
the coastal area must communicate and reach a compromise that provides long-term benefits to 
everyone (Chou 1995, p. v). 
Most importantly, Chou (1995, p. v) candidly stated 'The challenge is not with the concept 
itself but with the decision to adopt it at a national (and more importantly an international) 
level.' 
1.2.5 Successful integrated beach management: A synthesis of ideas and professions 
Because of the synthesis of land, sea and water at the coast, a synthesis of ideas and 
professions may be required for the proper management of the coast's resources and its 
beaches. The RAC (1993b) alluded to this point in an information paper. Integrated Resource 
Management in Australia as part of its inquiry. The approach adopted in the past for the 
management of Ausfralia's coastline resources has been 'fragmented with basic resources 
such as soil, water, forest and land being managed by a number of institutions that have a 
range of responsibilities and jurisdictions' (1993b, p. 2). The RAC further stipulates while 
this approach allows individual specialised professions to concenfrate on clearly defined 
problems it often produced a myopic approach to management issues that was projected from 
an individual profession's and associated chentele's point of view. Only through an 
interdisciplinary and coordinated approach can the problems of the coastal zone and its 
beaches be solved. It is the contention of this chapter that the synthesis of law, 
geomorphology, hydrology, and especially ecology and economics may be necessary for the 
successful management of our beaches. 
In his epic The Natural History ofSelborne White (1949) stated 'Nature is such an economist, 
that the most incongruous animals can avail themselves of each other', and by understanding 
nature's infrinsic efficiencies homo sapiens could indeed want and receive a greater wealth 
(Worster 1985, p. 8). In confrast to Adam Smith's writing's at the same time, in the late 
eighteenth century, this could be viewed as White's secret to the wealth of nations. It is no 
coincidence that ecology has been termed by Worster (1985) as Nature's Economy. Also, it is 
no coincidence that ecology and economics begin with the same prefix eco or oikos, being 
Greek for house. Ecology, the study of the house of life and economics, the study of house 
management, in ancient Greek times representing the management of finances, if combined 
will indeed give a better management of the house of man's littoral use - the beach. 
What may be needed for better beach and coastal foreshore management^ is a framework of 
economic analysis that inculcates non-market values or externalities. The assessment of non-
market values is one of the main intentions of this thesis. In the next two chapters a synthesis 
of economics with other disciplines is used to analyse the problems of conservation and 
erosion of beach and coastal foreshores. 
1.3 Research problem, hypotheses and questions 
The research problem addressed in this thesis is: 
What economic paradigms are appropriate for analysing the management of beach 
and coastal foreshore services and in particular surf lifesaving services and what do 
they tell us about the nature and status of such services. 
Essentially this thesis argues that the economic theory of clubs and public goods helps us 
better understand the operafion of surf lifesaving. It is concluded that the provision of a 
lifeguard or lifesaver is a shared good to beach users and the provision of a safe bathing area 
is a local public good. The social benefits that surf lifesaving provides are considered to be 
public goods and non-use values associated with surf lifesaving services are pure public 
goods. The shared good nature of a lifeguard or lifesaver does not franslate perfectly from 
beach users preferences ascertained through surveys and alternative theories of bandwagon 
effects are offered which provides a further area for research. 
^ This statement may be extended to resource management in general in Australia. 
The central research hypothesis considered by this research is that: 
The provision of beach and coastal foreshore services are presently non-optimal from 
an economic point of view in Australia and can be improved. 
As the thesis is particularly interested in surf lifesaving, using a marginal cost-benefit 
framework, this thesis concludes that the number of lifeguards on Sunshine Coast is less than 
opfimal from a social and economic point of view and should be increased. Such a policy 
would raise the net benefits of lifeguards and lifesavers to beach users. A list of other research 
questions addressed m this thesis includes the following. Relevant chapter numbers where 
these questions are developed are provided in brackets: 
1. How does a safe bathing area impact on the demand for beach recreation and site 
selection by beach users? (Chapter 5). 
2. Are the 'inside' and 'outside' goods and services of surf lifesaving clubs provided and 
managed in the most optimal way? This is an expansion of the central hypothesis. Do 
distortions exist and is there a better way to manage the resources such as through a 
market mechanism? What external costs and benefits exist with the current institutional 
arrangements? (Chapter 6) 
3. Why and how often do people swim on unpatrolled beaches? (Chapter 7) 
4. Is a fully paid professional lifeguard service optimal for society? (Chapter 7) 
5. If it was hypothesised that paid professional lifeguards did replace volunteer qualified 
lifesavers would surf clubs still receive concessions from government and would 
volunteers or coastal communities allow professionals to dominate? (Chapter 7) 
6. Are beach users willing to forgo other consumption goods, such as a market good in 
order to receive an extra lifesaver or lifeguard? If yes, was the value of the good equal to 
their willingness to pay bid for an extra lifesaver or lifeguard? Is there any indivisibility 
between the market good and their willingness to pay bid? (Chapter 9) 
7. Would people prefer the introduction of gaming machines, where they presently do not 
exist, in other states to help fund lifesaving activities? (Chapter IS) 
1.4 Justification for the research 
Most of the economic research to date of beaches and coastal foreshores has focussed on 
beach replenishment and protection to address coastal erosion. This thesis focuses mainly on 
the economic issues associated with the provision and use of safe bathing areas on beaches. 
As such surf lifesaving services have never been addressed in any great detail before by 
economists. However, Bell and Leeworthy (1986) in a study of the importance of saltwater 
beach days to the state of Florida included a weighted facilities index which included a 
variable to account for whether lifeguard or first aid facilities were provided. Bell and 
Leeworthy (1986) identified a general need for further research in the way that facilifies 
affected the demand for beach recreation: 
As with residents, tourists are willing to pay more for an increase in "weighted facilities". 
Although Wl [the weighted facilities index] was only statistically [significant] at the 16 percent 
level, more research is needed in specifying and quantifying the role of beach facilities in 
increasing the value of the recreational experience. (Bell and Leeworthy 1986, p. 68) 
McConnell (1977) in a study of people's WTP for beach recreafion was able to establish 
optimal user numbers per acre of beach using site quality attributes, one which accounted for 
crowding. The provision of safe bathing services on beaches may be viewed as a quality 
aspect of a visit to the beach. As McConnell (1977, p. 186) suggested 
For recreationists in urban or suburban areas, the choice of one site out of many may be 
determined by site quality variables. 
The literature on the theory of clubs, first expounded by Buchanan (1965), also does not 
directly consider the nature and evolution of surf life saving, a community based non-
government organization. It does however provide a framework of analysis for understanding 
the economic nature of services provided by surf life saving clubs to their own members and 
to broader society. The beach pafrol or provision of a safe bathing area on the beach face is 
one such service provided to the broader community that has shared and local public good 
aspects which Buchanan's theory implicitly defines in his complete spectrum of possible 
membership sizes for the consumption of a given good. 
The volunteer movement of surf lifesaving, where surf club members undertake surf 
lifesaving fraining and qualification in order to provide patrol duties without pay may be seen 
as a community service activity. The benefits to beach goers are only one part of the total 
benefits that a volunteer organization such as surf life saving offers to society. There are a 
number of positive spillovers to society which may far exceed the use value of life saving 
patrols or the benefits that surf club membership gains. These wider social and economic 
benefits from surf life saving are outlined in Chapter 7. Never before has an economic inquiry 
of such aspects been made or documented to the best of the authors knowledge. It is vital that 
such aspects be documented in a time when societies are undergoing substantial change with 
evolving family conditions, a loss of belief systems, increasing anonymity in rising city 
populations, and a society primarily focussed on consumerism. Voluntary organizations 
provide the glue for society to stick together. They provide shelter from the storm and 
importantly they help others in need. 
Further, people's lives depend on how we manage our surf life saving and lifeguard services 
so this thesis may help in ensuring that this goal is met. What could be more crucial than 
saving a life? 
Economics offers a range of theories and models, that as yet have not been considered to help 
better understand the nature, provision and use of surf lifesaving, and the goods and services 
it provides to its members and society. This research is therefore justified on the grounds that 
surf life saving is an area for worthwhile inquiry. TTiis thesis begins by considering the issues 
of beach conservation and erosion to allow a more holistic view of coastal issues to be taken 
before concenfrating on lifesaving. 
1.5 Research methodology 
There are three main confributions made by this thesis that have required the use of particular 
research methodologies. First, there is the application of the economic theory of clubs, public 
goods and quasi-public goods to help better understand the demand by beach users for a safe 
bathing. Second, there is a consideration of the optimal number of lifesavers and lifeguards on 
beaches on the Sunshine Coast, with values attained for exfra lifeguards and lifesavers from 
Australia and the United States. Thirdly, the value of a recreation beach visit is considered for 
comparison with other recreation sites in order to consider whether enough attention is being 
given to the management and understanding of this natural resource. These three main 
contributions are designed to raise our knowledge of coastal foreshore and beach 
management, to see if beach and coastal foreshore management can be improved, and if so, 
how. 
The methodology used in the thesis primarily consisted of undertaking a survey of beach 
users in the United States and Australia as outlined in Chapters 9 and 10. The cross-country 
study helped in comparing the way beaches, coastal foreshore and lifesaving services were 
managed m Australia relative to the United States. Data were collected from South Miami and 
Fort Lauderdale beaches in Florida, Waikiki beaches of Honolulu in Hawaii, and Kawana, 
Mooloolaba, Alexandra Headland, and Maroochydore beaches on the Sunshine Coast, and a 
pre-test of users at Cottesloe beach in Western Australia. Figure 1-2 indicates the location of 
the United States beach study sites". Maps that locate Cottesloe beach in Western Ausfralia 
and Mooloolaba Beach on the Sunshine Coast are presented in Figure 1-3. Kawana beach is 
immediately south of Mooloolaba. Alexandra Headland and Maroochydore are immediately 
north of Mooloolaba. Particular attention was given to Mooloolaba beach at which the author 
has spent much of his leisure time both as a recreational user and lifesaver. The site is also of 
particular interest as the town has wimessed considerable change in its development as a 
domestic and international tourist location in recent years. 
Through the use of a non-market valuation survey of users on-site and in-person, preferences 
of users about site selection, beach recreation demand, willingness to pay for exfra lifesaving 
services, socio-economic characteristics, and preferences for the way in which surf lifesaving 
services were provided and funded could be gained. Questions about swimming on 
unpafrolled beaches were also asked of users. In addition to the survey instrument counts of 
people on the beach and in the water and an array of other environmental site specific factors 
were collected on an hourly basis. 
The thesis also draws on a marginal cost-benefit analysis in order to establish if the number of 
lifeguards and lifesavers are less than optimal. Therefore, an infroduction to the method of 
cost-benefit analysis is provided in Chapter 4. The willingness to pay questions applied in the 
marginal analysis involved the use of bidding game, double bounded dichotomous choice, 
and open ended contingent valuation questions. This included a budget consfraint reminder 
and a methodological question to see if people could substitute a market good for their 
willingness to pay bid. 
TTie maps were accessed from the expedia.com and Ipmaps on the internet, June 2000. 
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Figure 1-3: Location of study sites of Cottesloe beach in Western Australia and Mooloolaba 
beach on the Sunshine Coast in Queensland 
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The methodology applied in attaining the value of a recreation beach visit to Mooloolaba 
beach was a truncated negative binomial travel cost model using the data collected through 
the survey and from the Travelmate website on travel distances and durations. 
The thesis develops an original methodology for estimating the annual number of visits to 
Mooloolaba which is compared with estimates collected from the Maroochy Shire Lifeguard 
Service that have been used in both the recreational demand study and the marginal benefit-
cost analysis of lifeguards and lifesavers. Other methodological considerations are considered 
in the body of the thesis. 
1.6 Outline of the dissertation 
The thesis is primarily concerned with the use value of beaches and coastal foreshores, but as 
is shown m Chapter 2, only focussing on use values without attention given to non-use values 
may provide less than optimal outcomes from an economic viewpoint. Therefore, the thesis 
begins and ends by considering the use values of beaches and coastal foreshores within the 
context of non-use values. 
Chapter 2 of Part 1 of the thesis critically considers the use and conservation of the beach face 
and dunal system from an ecological economic and legal perspective. A number of 
hypotheses for better management are provided. This chapter connects with the policy 
framework provided in this chapter and thesis returns to this broader view of coastal 
management in Part 4. In Chapter 3 the causes, effects and remedies for dealing with the issue 
of beach erosion are discussed and a postulated long-term problem solving sfrategy is 
provided. Again, this chapter is important for the conclusions of the thesis as it identifies a 
number of gaps in what is known about the biota and natural processes of beaches. 
In Part 2, Chapter 4 of the thesis, as discussed previously, the cost benefit method is outlined 
and some parallels are dravm with the problem of beach erosion infroduced in Chapter 3. 
Chapter 4 also serves to set the framework for the marginal analysis of exfra lifesaving and 
lifeguard services in Part 4. In addition, Chapter 4 attempts to provide an answer to the 
question of whether economists should be engaging in non-market valuation, provides a 
definition of value, and asks whether some numbers for non-market values are better than no 
numbers. This chapter addresses these philosophical issues before reviewing many of the non-
market valuation studies provided in the literature review of Chapter 5. 
Chapter 5 of the thesis includes a critical analysis of the beach literature explicitly produced 
by economists. The chapter outlines the non-market valuation and economic impact literature 
with the purpose of establishing to what degree the literature considers the relevance of a safe 
bathing environment to beach recreation demand and site selection. Studies which relate to 
economically optimal levels of beach provision and use are outiined which are relevant to 
addressing the marginal analysis conduced in Part 4 of the thesis. 
Part 3 of the thesis considers surf lifesaving. In Chapter 6 a description of surf lifesaving in 
Ausfralia is provided. This chapter helps identify current core socio-economic problems in 
surf lifesaving, provides a brief history, describes the organizational structure and 
membership of surf life saving and discusses the services that surf lifesaving provides and the 
role that surf lifesaving clubs play in society. This chapter provides necessary background 
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knowledge about what surf lifesaving is and what it does. It also helps in identifying the 
economic nature of services that surf clubs provide to its members and society which are 
further addressed m Chapters 7 and 8. Both economists and surf lifesaving practitioners 
should find this chapter interesting. Chapter 7 considers in depth the economic nature of surf 
lifesaving clubs drawing on the economic theory of clubs. It postulates a possible scenario for 
how surf clubs may operate in the future. Because surf lifesaving club members voluntarily 
provide their labour, a model is developed m Chapter 8 to see how members respond to 
changes in their wage rates. The chapter also illusfrates the influence that consfraints, such as 
minimum required pafrol hours might have on the active membership of surf lifesaving clubs. 
These models consider why people join surf clubs and when they do what factors influence 
how much time they volunteer. 
Part 4 analyses the data from the survey instrument and presents the results of the thesis. 
Chapter 9 briefly addresses and presents the results of a number of methodological issues 
involved in applying the survey instruments in the United States and Ausfralia. In Chapter 9, 
the United States survey instrument is briefly discussed and then results of the United States 
sample are used to assess the degree of substitutability between willingness pay bids and a 
forgone market good as provided by respondents. This forms part of a methodological 
contribution of the thesis to non-market valuation and provides an area for fiiture research. 
The United States data is also used to provide a preliminary assessment of the degree of error 
in the Ausfralian willingness to pay bids. 
The results of the marginal values of lifesavers and lifeguards to beach users in United States 
and Australia are then presented in Chapter 10. The chapter also interprets these results and 
establishes whether the number of lifesavers and lifeguards are less than optimal for beaches 
on the Sunshine Coast. In Chapters 11 and 12 the values of a recreational beach visit for 
visitors and residents are presented. This part of the thesis also develops a rapid method for 
estimating the number of annual visits to a beach. The values for beach recreation are then 
compared with values from other beach studies in the literature and domestic national park 
and forest recreation studies. Additional data on the popularity of beaches for both domestic 
tourists and day-visitors are provided for comparison with national parks. International visitor 
numbers and expenditure for beach recreation are then compared with national parks. This 
additional analysis is done to frame the importance of beaches in Ausfralia as a recreation and 
tourism resource relative to that of national parks. This returns the thesis to where it began 
with whether beaches are receiving ample attention as a natural and ecological resource and 
reconsideration of the potential non-use values of beaches within the context of their use 
values. 
Prior to the concluding chapter other results which address some of the above research 
questions are provided in Chapter 13, including reasons for beach site selection, preferences 
for the type of surf lifesaving services provided, and why and how often respondents may 
swim on unpafrolled beaches. Areas of other applied economic research not already addressed 
in the thesis are also outlined such as a study drawing on the economic literature of 'life and 
limb' and the use of benefit fransfer to automate the incorporation of non-market values into 
government decision making over coastal resources. 
Finally a conclusion is offered in Chapter 14. In this chapter a summary of the thesis and its 
findings are provided with the original contributions to knowledge, methods and practice 
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being highlighted. Limitations and areas for future research are also outiined prior to a final 
comment. 
1.7 Definitions of terms used in the thesis 
Most necessary definitions are provided in the text of the thesis. Some definitions have 
already been provided in sections 1.2.1 and 1.4. As such, this thesis is primarily concerned 
with the beach face and its dunal system. Often it is difficult however to study the nature of 
beach services or beach processes in separation from the coastal zone or broader physical 
spheres beyond the coast. For example, the building of dams and weirs well inland past the 
coastal zone may intercept the sediment supply of sand to beaches. Typically the nature of 
human and ecological problems is not segmented but can be only resolved from taking a 
holistic view. Where this is necessary this thesis has attempted to take this view. This is one 
reason why a component of the thesis involved visiting the sandy beaches of Hawaii and the 
east and west coasts of the United States in order to compare the way another nation manages 
its coasts and beaches and the services provided upon them. 
One important definition to provide at the beginning of the thesis is the difference between a 
lifesaver and a lifeguard. This is particularly important in Parts 3 and 4. Lifesavers are fully 
qualified volunteer providers of beach safety. They undertake their surf lifesaving fraining, 
qualification, and patrol duties in order that they may be able to compete in surf sporting 
carnivals and so that they may receive the benefits associated with belonging to a club e.g. hot 
showers, somewhere to store equipment, and fellowship. In confrast Lifeguards are fully paid 
professionals. They are typically paid directly by local shire councils, such as in the case of 
Maroochy Shire Lifeguards. Surf Life Saving Ausfralia, the national body of the volunteer 
movement also has its own professional lifeguards so it may tender for the provision of 
lifeguards to a particular shire. It may need to compete against the Ausfralian Professional 
Ocean Lifeguard Association, an association of professional lifeguards in Ausfralia. Typically 
lifesavers wear red and yellow uniforms and patrol on weekends while lifeguards wear blue 
and white uniforms and have fraditionally pafrolled on weekdays when volunteers tend to not 
be available. A more detailed description of the difference between lifesavers and lifeguards 
and their associated volunteer and professional movements respectively is left until Chapter 6 
where a description of surf lifesaving in Ausfralia is provided and Chapter 7 which considers 
the economic theory of clubs. 
Sometimes the terms 'lifesaver' and 'lifeguard' are used interchangeably to describe safe 
bathing services in the general sense. At other times the use of a specific word has meaning. 
For example, only professional paid lifeguards exist in the United States so 'lifeguard' is the 
term typically used in any reference to safe bathing services in the United States. 
1.8 Summary 
This chapter has attempted to establish that there is in fact a role to play for economists in 
coastal foreshore and beach management. In particular there are many unanswered questions 
about how economics may help in explaining the phenomena of volunteer surf lifesaving. 
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users demand for beach visits and lifesaving and lifeguard services, their preferences for site 
selection, and how beach services are provided. 
The chapter has introduced the research problem which is to discover which economic 
paradigms may be useful in explaining the nature of surf life saving services. The hypothesis 
was also introduced that beach services are being provided at non-optimal economic levels 
and can be improved. A number of research questions related to the problem and hypothesis 
were also mentioned. 
This research has been justified on a number of grounds. The main rationales are that a 
detailed economic treatise of surf lifesaving has not been conducted to date. A possible reason 
for this IS that it is not usually thought of as a fraditional domain of economics, even though 
economics has been used in assess the value of life or risk or uncertainty generally. An 
important justification of the research is that it may indirectly help to save lives. 
The thesis provided a brief description of the methodology which includes on-site in-person 
non-market interviews of beach users in the United States and Ausfralia. Both the Travel Cost 
and Contingent Valuation methods are used in this thesis to ascertain the economic value of 
beach recreation, and the value of marginal lifeguard and lifesaver services respectively. 
The scope of the thesis is primarily limited to the beach face and dunal system but goes 
beyond this strict domain where necessary. Lifeguards, paid professionals and lifesavers, 
qualified volunteers were defined and confrasted. An outline of the 4 parts of the thesis was 
also provided. It was found that the thesis returns to where it began with further consideration 
of the policy and institutional framework of beach management and a consideration of the use 
values of beaches within the context of non-use values. The policy and institutional 
framework of beach management is considered in more detail in the next chapter. 
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Part 1: 
The Policy Framework, Beach Use, 
Conservation and Erosion 
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An ecological, economic and legal perspective on 
the use, conservation and management of beaches 
in Queensland and Australia 
2.1 Introduction and outline 
This chapter develops the theme of the previous chapter by using environmental economics to 
highlight that there may be a less than optimal level of restricted use for the beaches of South 
East Queensland. By restricted use the author means pure conservation, without multiple or 
sequential use, with no passive use like recreation, and thus sacred in perpetuity. The chapter 
also highlights the case of optimal levels of biodiversity conservation for beach meio and 
micro fauna and flora. The Chapter develops two key issues associated with current beach 
use. Firstiy should the extent to which beaches are being used for recreation or development 
be modified? Secondly, are there cases where certain beaches should be free from human use? 
Within Australian and Queensland legislation there is no recognition of beaches as a single 
ecological entity of importance, some of which should be reserved in its entirety from human 
use. There is the Beach Protection Act 1968 (Qld): however this Act focuses on bringing 
damage by erosion and encroachment to a minimum as opposed to the wider environmental 
implications of coastal degradation^ There is also the Coastal Protection and Management 
Act 1995 (Qld): however, this Act's guidelines are influenced by the school of ecologically 
sustainable development which by definition includes use. Similarly the Nature Conservation 
Act 1992 (Qld) is premised on ecologically sustainable development and the Integrated 
Planning Act 1997 (Qld), the umbrella Act for development approval processes also 
encompasses the ecological sustainability concept. 
Likewise at the national level, legislation is shrouded in the ecological sustainability concept. 
Thus at both state and federal level the natural environment is protected only to the extent that 
it benefits humankind. Ecocentric views are broadly ignored^. 
Beaches as an ecological entity do not receive the same recognition as National parks under 
the law. Rainforests and other wilderness areas receive legal recognition, such as National 
Park status, and as a consequence of this status, use is restricted. For example, some types of 
recreation are only allowed within relatively small and restricted areas of National Parks such 
as footpath and picnic areas. Similar legal restrictions that may apply with respect to access 
on Queensland beaches may not be applied to the same extent. Fraser Island is a case in point 
where despite areas of the island enjoying National Park and World Heritage status, four-
wheeled drive vehicles are allowed to use most of the beaches of these areas. Most of the 
^ Bates (1995) discusses the purpose of the Beach Protection Act 1968 (Qld). 
^ Leopold (1933 and 1961) provides scientific rigour to an ethic that has been held in the ethos of some aboriginal and farming 
peoples for thousands of years. His 'land ethic' stipulates that humankind must see itself as part of a biotic or ecocommunity 
where right is defined as preserving the integrity, stability and beauty of such a community. Wrong is where the opposite of this 
land ethic occurs (Fadker 1987, and Babbit 1987, in Tanner 1987). Without a land ethic each individual will act in an 
economically rational way to the detriment of others. With a land ethic, private property owners will better manage their own 
land and as a group better manage the land as a whole. Hence, private land ownership, when strengthened through ethics, is 
reinstated as an environmentally sound alternative. Anthropocentric or homocentric ethics are where conservation is only 
endeavoured where it benefits humankind. This chapter questions the ethics of such a view. Ecocentric ethics hold that humans 
are not the only living thing whose existence is important. Here, ecology and ecospheres are central to the ethical base. Thus non-
use, preservation values (which are principally anthropocentric) such as 'existence', 'option' and 'bequest' become important. 
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beaches within these areas are designated as highways. Here most people believe little direct 
impact is occurring. However beach biota and ecology may be severely affected. Moreover on 
Fraser Island, no prohibition of recreational use is made to allow for pure conservation. One 
may ask why is pure conservation required? A simple answer is because it may be optimal 
from an economic viewpoint. Another is that it may better reflect the spectrum of desired use 
and non-use values of society. 
A central problem for beach management governed at the local level is that the benefits to 
local communities from conservation may be minimal compared with the benefits that flow to 
Queensland and Ausfralia. In addition, those engaging in conservation efforts at the local 
community level may not capture to any great extent the benefits they produce. This is similar 
to the legal concept of 'tyranny of small decisions' surrounding the beach and coastal zone in 
Queensland. 
It is argued that Queensland policy and law may need to be responsive to the changing values 
of society now and in the future. Some beach sites may need to be set aside for pure 
conservation purposes to reflect society's current existence, bequest and option values. 
Beaches may be set aside to reflect the entire spectrum of differing values, and needs of 
society, from full direct productive use such as sand mining through to property development 
and recreation and on to full protection from use through pure preservation. This chapter 
focuses on the neglect of pure preservation and non-use of beaches. 
Economics offers an array of solutions to problems of en-vironmental degradation with 
restrictions on use only being one. Other solutions are investigated in this chapter and include 
taxes, subsidies, fiat prohibition and regulation, auctioning of rights, state ownership and 
confrol of property, facilitation of private and public negotiation and agreement, sfrengthening 
of property rights, extension of ownership, and education and information provision. Certain 
instruments may be more successfril than others based on economic and non-economic 
grounds for the particular beach uses of property development, recreation and associated 
activities such as littering. All forms of government intervention incur economic costs and 
unless these costs are less than gains such intervention may be fiatile. 
The chapter is setout in the following manner. A number of theoretical cases where beaches 
may be over-used or where beach non-use values may be overlooked by decision makers are 
discussed in Section 2.2. A case where ecocentric values may be incorporated into the 
economic analysis is also outlined. A theoretically optimal level of beach use is considered. 
Beach existence values as a pure public good are also considered next in Section 2.3 along 
with other demands for beach conservation. Then to test if the theoretical issues of the 
previous two sections hold in reality, a discussion of the legal framework governing beaches 
is investigated in Section 2.4 and the economic reason for the failure of local authorities to 
engage in enough beach conservation is examined in Section 2.5. Recent attention on land use 
options for Queensland beaches is then considered in Section 2.6. To investigate the current 
state of beaches some statistics about beach use in Ausfraha and South-East Queensland are 
presented and analysed in Section 2.7. Sections 2.2 to 2.7 give insights into the values that are 
being overlooked within the full spectrum of beach use. TTiis spectrum of use and overlooked 
values are then discussed m Section 2.8. An analysis of beach externalities is offered in 2.9. 
Overall, the previous sections offer some guidance as to how society may intervene to correct 
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the current problems facing coastal foreshore and beach decision makers as outiined in 
Section 2.10. A summary and conclusion are given in Section 2.11. 
2.2 Economically optimal level of beach recreation and dune development 
Before considering a theory of the optimal level of beach recreation and dune development a 
number of terms need to be defined. First it is necessary to distinguish the terms beach face 
and beach dune systems. Beach face land is the area between the high and low water marks 
and the beach dune system is the area starting from the high water mark and extends inland 
depending on its width. For example in Western Ausfralia the dune system extends many 
kilomefres inland due to the prevailing winds termed the Fremantle Doctor. In this chapter a 
reference to recreation means that type which primarily occurs on the beach face or in the 
surf zone.'^ The area immediately behind the beach face, the dune system is where property 
development or other infrastructure development is likely to occur. Hence beaches, have two 
distinct pieces of land accommodating two distinct human uses. 
Beaches provide mixed goods. From an economic viewpoint it may be useful to divide their 
economic value into use value and non-use value. Use values are derived from the actual use 
of the environment whereas non-use values may derive from not using the environment. 
Turner, Pearce and Bateman (1993, p. 113) define non-use values as 
...noninstrumental values which are in the real nature of the thing but unassociated with actual 
use, or even the option to use the thing. Instead such values are taken to be entities that reflect 
people's preferences, but include concern for, sympathy with, and respect for the rights or 
welfare of non-human beings. These values are still anthropocentric but may include a 
recognition of the value of the very existence of certain species or whole ecosystems. 
Option values derive from having the chance of using a given resource in the fiature. Bequest 
value is derived from allowing a resource to be available for future generations and may 
include use or non-use values depending on how those generations decide to use the resource. 
Some values are not easily separated from non-use and are sometimes described as fuzzy or 
uncertain. Indirect use values of ecosystems such as those derived from recreation fall within 
this category and are sometimes termed passive-use value (Turner, Pearce and Bateman 
1993)^. Later in this chapter the discussion returns to the complicated nature of indirect use 
values. 
From a social viewpoint, if a beach has only use value and is open to access, excessive use or 
development may result. Such a scenario is depicted in Figure 2-1. The social optimum is 
given at the point B where the net marginal value (line ABC) derived from beach use or 
development equates with zero. At this point total net value is maximised. With open access 
the beach is used where its average net value (line ADF) equates with zero and results in 
recreation or development occurring beyond the social optimum at point G. A deadweight 
loss, indicated by the cross hatched triangle CDF, is incurred by society because of this 
overuse. Hardin (1968) described such an outcome as 'fragedy of the commons' where each 
individual sets-out to maximise his or her personal gain from use of an open access resource 
given that others would do likewise and by so doing degrade the resource for all concerned. 
^ Surf zone is defined in (Figure 1 -1). 
^ Turner, Pearce, and Bateman (1993) and Blackwell (1995) outline the full spectrum of values that a mixed good, such as a 
natural area may offer. 
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Figure 2-1: Excessive use or development of an open access beach 
Average net value of use 
Net marginal value 
Social optimum 
Open access 
Amount of use or development of beach (x) 
For the purposes of adding to the policy debate over the use and non-use of beaches, it may be 
useful to consider three cases depicting the optimal solution for maximising the total 
economic value of a beach: 
• Case I: Where total non-use of a beach is optimal; 
• Case 11: Where limited use is optimal; and 
• Case III: Where use dominates non-use value. 
These are now discussed in turn. 
Figure 2-2: Case I where total non-use of a beach is optimal 
Optimum 
Amount of use or development of a beach (x) 
In addition to beach over-use depicted in Figure 2-1 a compounding of problems may result if 
the beach is regulated to maximise only use value. Total economic value (TEV) may not be 
maximised if non-use value is important. For example in Figure 2-2^ TEV is given as the sum 
of use and non-use value. Total use value is given by TUV and total non-use value if given by 
' Figure 2-2 to Figure 2-8 are based on suggestions given by Professor Tisdell (C.A., 2003, pers. comm., 13 Jan). 
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TNUV. If use value is only maximised as at Xu, total economic value is less than optimal. 
Total economic value is maximised where total non-use value is maximised, that is at x,. In 
such a case, a comer point solution results and from an economic point of view, total 
conservation or non-use of the beach is optimal. This is referred to as Case I. 
Figure 2-3 illusfrates Case II where total non-use of the beach is not optimal, but use should 
be at level less than that where only use value is maximised. The economic optimum involves 
neither maximising use value nor non-use value. Use value is maximised at Xu while non-use 
value is maximised where the difference between the total economic value and use value 
curves is greatest, that is at XQ. The line between points A and B as given with use at XQ is 
greater than the line given with use at Xt between C and D. Policy may be misguided if it 
simply focuses on use or non-use value instead of total economic value. 
Figure 2-3: Case II where limited use of a beach is optimal 
Optimum 
Xo X, Xu Xc 
Amount of use or development of a beach (x) 
Figure 2-4: Case III where use value of a beach dominates 
Optimum 
TUV 
Xu Xt 
Amount of use or development of a beach (x) 
Case III is depicted in Figure 2-4 where maximising use value maximises total economic 
value. Non-use value is relatively small and is soon reduced to zero. An added complexity 
here is where non-use is small because of the present use regime but could become important 
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if the regime was marginally changed e.g. where dunal fencing and walkways are instituted. 
In the highly dynamic beach environment ecological damage may be reversible over the 
medium term such as between three and five years. 
Some possible corresponding marginal curve diagrams for Cases I, II and III are given below 
in Figure 2-5, Figure 2-6 and Figure 2-7 respectively. 
Figure 2-5: Case I marginal curves: Corner point solution and non-use is optimal 
Value 
($) 
O 
(Dptimum 
Marginal loss in 
NUV 
Marginal UV 
Amount of use or development of a beach (x) 
Figure 2-6: Case II marginal curves: Restrictive use maximises TEV 
Marginal loss in 
NUV 
Amount of use or development of a beach (x) 
Many beaches in Ausfralia may be used to a level beyond that maximising their total 
economic value. In Figure 2-3, use may exceed x, and in some cases might be as high as Xc for 
example. How many Ausfralian cases are in the situation of Case I where the beach should be 
not used at all and should be set-aside for total non-use? There may be more beaches in the 
situation of Case II where beaches are being used beyond the maximisation of their total 
economic value (Tisdell, C.A., 2003, pers. comm., 13 Jan). Again a more concerning situation 
with open access in such a case is where use is beyond even the maximisation of use value. 
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Figure 2-7: Case III marginal curves: Maximising UV maximises TEV 
loss in NUV 
Optimum 
Amount of use or development of a beach (x) 
As suggested by Prof Clem Tisdell on January 13, 2003 none of the above cases allow for 
ecocentrism. If one freats ecocentrism of beaches as a merit good one might place greater 
weight or value on the views of some about non-use value. Such a scenario is depicted in 
Figure 2-8. Total use value is given by the curve FG. The total economic value curve BCDG 
is shifted upwards to become ACDG. Total non-use values increases and the new optimum is 
given with a lower level of beach use at x,* as compared with the old optimum of x,. Such a 
case represents a kind of adjusted cost benefit analysis in which valuations (e.g. through the 
contingent valuation method) of some individuals are given greater weight than others.'° 
Figure 2-8: Adjusted total economic value 
Xo 
Adjusted Optimum 
TNUV giving extra wetght to the views of a select group 
Optimum 
X( Xu 
Amount of use or development of a beach (x) 
It is common for Ausfralian people to claim that the beach belongs to the people and it is their 
birthright to visit. Implied in such a statement is that people should be able to visit as much as 
they like for as long as they like. For example Spearritt (2003) was quoted as arguing that the 
beach should belong to everyone and that unimpeded access to our coastiine is cenfral to the 
' " Monetary valuation with budget constraint reminders such as through the contingent valuation method, provide an unequal 
weighting to those who have a higher capacity to pay for a good than those who have a lower capacity to pay. Therefore non-
market values from an equity or fairness viewpoint are likely to be less for the poor relative to the wealthy. 
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Australian psyche. He argued that in some coastal areas, there is a tendency for only the 
wealthy to be able to gam access to the beach due to the development of commensurate 
infrastructure and services. While this thesis does not contend that the beach should be 
available to a select group in society, it is well known in natural resource economics that a 
resource owned by everyone is one owned by no-one and will tend to be over-used as 
depicted in Figure 2-1. Consider the historical environmental degradation of many of 
Australia's nver systems due to fairly free access and poorly defined property rights and 
management. The Murray Darling Catchment is a case in point. It is well known that water 
resources need to be managed - people can not continue to take as much water as they wish -
in most cases people are required to use less water. Similarly with open access beaches, 
environmental and social ills are likely to occur with unimpeded access. Yes possibly all 
Australians should have access to the beach, but not unbridled access. Use should be managed 
and possibly restricted in certain cases. For example, people may need to visit a particular 
beach less often to ensure its environmental integrity, while at other beaches people may be 
able to visit more often. 
The following figure depicts the amount of beach face, surf zone or dune system made 
available for recreation or human development in the one diagram. 
Figure 2-9: Optimal level of dune and beach use 
Dollars 
($) 
User marginal benefit 
Social marginal cost 
Social optimum 
Present institutional equilibrium 
O C I 
Quantity of beach or dune systems made available for recreation or development (m^) 
Source: Manipulation of Tisdell 1991, p. 50. 
In Figure 2-9 the current fixed supply of a natural beach made available for recreation and 
dune system made available for property or infrastructure development is given by 01. A 
corresponding vertical supply curve is given by IH to reflect the physical and institutional 
limits of the quantity of beach face and dune system available for recreation or development. 
The marginal benefit of the beach for recreation or nearby dune system for development is 
given by DL. Consequently, the access price for the recreation use of the beach and for dune 
development should be $OF/m^. The land market would reveal the current price of a block 
adjacent to the beach but no market typically exists for beach recreation in Ausfralia, that is, 
people are not charged for access to the resource. Figure 2-1 is more relevant in the case of 
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recreation because most Ausfralian beaches are open to access" for recreation. Even though 
feasibly people could be charged for access and a given operator could pay a rent per m to 
the State, to the recreational user the beach is a shared good and exhibits non-rivalry up to a 
point. Such goods are known as club goods and are discussed in detail later in the thesis. If a 
market were created for the area of beach made available for recreation or other uses then 
Figure 2-9 would become relevant. 
This analysis may be extended to incorporate any relevant externalities associated with the 
use of the beach or dune system. Assume that unfavourable spillovers or externalities are 
associated with recreation, such as the reduction of biodiversity or adverse impacts on the 
ecology of the beach. Externalities are also known to result from commercial dune 
development such as: 
• an increased burden on government from storm protection and insurance; 
• a reduction in sand supply to nearby beaches; 
• reductions in visual amenity of beach users; or 
• a reduction of conservation values. 
Such externalities, assuming they are non-pecuniary in nature should be added to the marginal 
cost of making the beach and dunes available for development and recreation to give the 
social marginal cost of availing beach and dune systems to recreation or development as 
indicated in the figure by BA. In this case from an economic perspective, it is only socially 
optimal for OC m^ of beach or dune to be available for recreation or development. The rest, 
CI m^ should be conserved and restricted from commercial or recreation use. The present 
institutional arrangement may fail as most of the supply of beach and dune areas are made 
available for recreation or development.'^ 
Recreation and development on coastal foreshores may provide favourable non-pecuniary 
externalities'^ as apposed to those that are unfavourable. Employees may gain increases in the 
productivity of their workers exercising and relaxing on beaches during breaks. Access to 
other forms of recreation may give benefits elsewhere in the commimity. The building of 
facilities on beaches may add to the atfraction of tourists to other coastal facilities. The 
clearing of coastal dune systems may reduce the tendency of the dunes to act as haven for 
pests. One well-known positive externality from recreation on beaches is the development of 
the Ausfralian icon surf lifesaver and resulting effects on international tourist frade and other 
benefits to Ausfralian society. 
Despite some favourable externalities existing from the beach or dune system being made 
available for recreation and development, it is hypothesised that net unfavourable externalities 
exist such that the social marginal cost of availing the beach and dune system to recreation 
and development lies above and to the left of supply. After Section 2.3, Sections 2.4 to 2.7 
' ' While the open access resource diagram is more relevant the same theoretical conclusions are reached, that is beaches may 
tend to be over-used. 
'^ Mon Repos is an example where not all the supply of beach and dunes are made available for recreation and development. At 
Mon Repos restricted recreation and education use is made of the beach for turtle hatching and nature conservation as discussed 
by Tisdell (2001) and Tisdell and Wilson (2002). 
'^ Tietenberg (1992) discusses the relevance of non-pecuniary externalities as compared to the irrelevance of pecuniary 
externalities. 
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attempt to give evidence of the overuse of beaches and dune systems in Queensland and 
Australia. 
2.3 Beach existence values and the demand for beach conservation 
The previous section considered a theoretically more than optimal level of beach use which 
may result from externalities associated with too much of the beach and dune system being 
made available for development and recreation. Tisdell (1991) stipulated that commodities 
with exfremely large externalities are near public goods while some goods can be mixed with 
private and public characteristics. Goods which have existence values only are considered to 
be pure public goods. Hence, those components of goods which only give existence values 
may also be considered to be pure public goods. Existence value is the value of something 
having actual being and is 'unrelated to any actual or potential use of the good' (Pearce and 
Turner 1990, p. 134). As such existence value is a non-use value as described in the beginning 
of the chapter. It is true that some beaches would exhibit greater existence value than others. 
Examples of commodities supplied by beaches that have existence value may include: beach 
meio, micro and macro fauna and flora and physical parts of nature on beaches, including 
water, sand and rocks and other land or sea substances, sun, air, and other non-living material 
that supports the beach ecosystem which may have been living. Thus, existence value is an 
anthropocentric value as humans are the ones who place a value on a commodity. It is 
however a step closer to ecocentric values as it is a non-use value. 
It is through monetary valuation surveys that humans typically portray their existence values. 
Like all values attained through surveys existence value are only as reliable as the survey 
process itself The problem is that the estimated existence value of a beach may depend on the 
views and knowledge of the respondents to a sample survey at the time of the survey. Another 
problem associated with monetary valuation surveys is that they may misspecify the intrinsic 
value of nature by considering human values only. 
Additional challenges are associated with the unusual nature of existence values. Some of the 
examples of components of beaches outlined above may have greater existence values than 
others. Also, different beaches are expected to have differing existence values depending on 
their components. For example pristine beaches may have higher existence value than non-
pristine beaches. Opinions of ecologists, biologists, aboriginal peoples and others may well 
help in overcoming the challenging nature of existence values and comparing them with use 
values. 
Given that existence values can be reliably and accurately estimated, consider the existence 
values of beach and dune ecosystems as depicted Figure 2-10. It is postulated that the 
existence value of beaches is underestimated as most species on ocean sandy beaches can not 
be seen by the human eye and very little is known about beach ecosystems. Those who study 
the botany, zoology and ecology of beaches are a very small club according to Don Fielder 
(1998, pers. comm. School of Marine Science, The University of Queensland, May). An area 
that requires further attention is the collation and development of our knowledge of beach 
ecosystems and processes. A database could be established which collated and supported 
emerging research and enabled a better understanding in this regard. 
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Figure 2-10 depicts the collective demand or marginal valuation curve (DD) and marginal 
cost (MCi) of conserving various levels of the population of beach meio and micro fauna and 
flora exhibiting pure existence value. Summing society's individual demand curves vertically 
attains the demand for a pure public good. In contrast private demand is attained from the 
horizontal summation of individual demands. For example, if ten individuals place a $1 on 
the supply of an additional unit of very small beach flora and fauna the collective demand 
would be $10. This addition is justified by the non-rivalry in consumption characteristic of 
pure public goods in the economic sense. The socially optimal level of beach meio and micro 
fauna and flora from an economic view^joint is given by X2 from the intersection of collective 
demand with marginal costs of conservation. 
Figure 2-10: The optimal level of beach fauna and flora conservation 
Price ($) 
Social optimum 
Xi X2 
Quantity of beach meio and micro fauna and flora conserved (units) 
Source: Tisdell 1991, p. 57. 
Without government intervention the party or individual with the greatest demand as depicted 
by the line dd would conserve only Xi units which is greater than what other individuals are 
willing to conserve. In this case other individuals will free ride on this one individual and a 
less than optimal level of conservation will result. At levels of conservation less than X2 units 
the exfra value from greater conservation of a particular beach species is greater than its exfra 
cost. At levels greater than X2 units the exfra value from greater conservation is less than the 
exfra cost of conservation. Only at X2 units is the exfra value equal to the extra cost from 
conservation and the net economic benefit to society is maximised. 
Where no individual's demand exceeds marginal cost of conservation the beach species is 
likely to become extinct. This may be the case under laissez faire even where it is socially 
optimal to conserve X2 units. Therefore market failure occurs and government intervention 
may give improved social efficiency if costs of doing so are less than net gains. 
2.3.1 The case of extinction and other decision frameworks 
From an economic perspective there is no case for conserving every beach species with 
existence values. For example, in Figure 2-10, if the marginal cost of conserving a particular 
beach species was MC2, it would not be economically efficient to conserve any of the species 
as the economic cost exceeds the collective economic value from saving the species. If such a 
case is recognised in practice, policy-makers may not rigidly apply this framework for 
decision making because: 
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• demand curves for species are anthropocentric; 
• individuals may be poorly informed about characteristics of a beach species and so 
evaluations may be based on faulty knowledge; 
• attitiides towards existence value change over time and attitudes of future generations 
can not be known with certainty; 
• learning possibilities and irreversibility considerations may make it rational to favour 
conservation; and 
• other frameworks of analysis may be important from ecology, law, engineering and 
other disciplines. Also Ministerial decision making frameworks, expert panels and 
community consultation may provide different outcomes. 
2.3.2 Other sources of demand for beach consen/ation 
This analysis of existence values could be extended to include other demands for beach 
conservation, including passive-use value such as recreation and observation of a beach 
landscape up to some point, and additional non-use values such as option, bequest and 
vicarious values. There may also be a demand for the conservation of beaches which goes 
beyond the realms of economics to areas such as ethics where beaches may be preserved for 
ecocentric reasons. Again, community and expert consultation may be beneficial in this 
regard. 
2.3.3 Ecocentric reasons for beach species consen/ation 
Does not every species have a right to existence? Should humans dictate which species 
survive and which species do not? In the past humankind have had a large role to play in 
determining which species on earth survive. Humankind will continue to have a large role to 
play in determining the survival of various forms of life on earth. However, it is contended 
that some beaches should be set aside for pure conservation, which would meet existence 
value concerns. Some beaches for example could be set aside until more is known about 
beach ecosystems and their role in nature. Surely nature has a right to exist in some places 
without the interference of humankind?''' 
Interestingly, existence values are homocentric values, because they give value to the holder 
who is a person. They may of course reflect ecocentric beliefs but those ethics are fransferred 
via the homocentric value system. For example, one may gain satisfaction from knowing that 
a particular species of beach worm exists, and one can also gain satisfaction from knowing 
that the species' own wellbeing is not in jeopardy. Beyond human satisfaction, economics 
may have little to say. The power of economics is that it can hone the conservation effort: to 
ensure the greatest net gain to society; to maximise the gain from the conservation effort for a 
given expense; or minimise the expense of a given conservation effort. Society's institutions 
may fail to provide any or all of the above demands and hence a different form of institutional 
intervention may be warranted. 
' ' ' While use of Mon Repos beach is restncted in order to sustain the site as a viable turtle hatchery, it is done because humans 
believe it is a 'good' thing to do and they value it. Biota may have a right to exist without any form of human interference even 
where humans do not value the species. 
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Figure 2-11: Queensland legal framework for management of beach and dune system and 
surrounds 
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Sources: Adaptation of Tasmanian case in Department of Environment, Sport and Territories (Cth) (1995, p. 42), and drawing 
Queensland information from Bates (1995), Harris (1991), Macdonald (1996), Pettersen (1998, pers. comm. Department of 
Transport (Qld), Maritime Division, May), Taylor (1991), CPMA 1995 (Qld), and BPA 1968 (Q\A), 
Notes: CPMA = Coastal Protection and Management Act, BPA = Beach Protection Act, EPA = Integrated Planning Act, LGA = 
Local Government Act, TIA = Transport Infrastructure Act, CWAs = Coastal Waters (State Powers) Act (Cth) and Coastal 
Waters (State Title) Act (Cth), SSLA = Seas and Submerged Lands Act (Cth), LOS Cn = International Law of the Sea 
Convention, HAT = Highest Astronomical Tide, LAT (BL) = Lowest Astronomical Tide (Baseline for Territorial Sea), MHWS = 
Mean High Water Spring, NM = Nautical Miles. 
2.4 Adequacy of the present legal framework governing beaches 
In Ausfralia, state or territory authorities have sovereignty over beach foreshores up to the low 
water mark and local authorities have jurisdiction above the high tide mark. However, there 
are cases through the Local Government Act 1993 (Qld) where foreshores may be placed 
under the jurisdiction of local governments, such as with the management and regulation of 
bathing reserves under section 935 of the Act. In Queensland the adminisfrative responsibility 
of the Beach Protection Authority extends to 400m from the high water mark and out to sea 
(Beach Protection Act 1968 (Qld), s. 3). Figure 2-11 lists the major Acts, convention and 
bodies governing ocean beaches and neighbouring areas. The figure also highlights that 
beaches lie within a zone that has complex overlapping jurisdictions and thus may be 
considered similar to an open access resource. A classic case of fragedy of open access 
resources '^  may exist with the management of beaches, especially within the zone between 
the Highest Asfronomical Tide'^ (HAT) and the Lowest Asfronomical Tide (Baseline) (LAT 
(BL)) or what may be termed the foreshore. A fragedy of the commons may also be occurring 
'^ The tragedy of open access resources is described by Hardin (1968). 
'^ HAT and l ^ T are the highest and lowest tides expected given the gravitational pull of the Moon, Sun and a few other planets. 
The HAT lies above the MHWS (mean High Water Spring). The MHWS is the average of all high water spring tides at full or 
new moon where the sun and moon are in line and their gravitational pull is greatest. 
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on Queensland beaches because of the tyranny of small decisions with the many councils and 
departments who have jurisdiction over this area of the coast. 
Other major legal material, both state and federal Acts and international conventions (which 
may or may not have become part of domestic law) governing the coastal environment 
(including beaches) with respect to conservation'"' include: 
• Harbours Act 1955 (Qld) which has been repealed but provisions relating to work below 
high water mark have been incorporated into the Transport Infrastructure Act 1994 (Qld) 
(Macdonald, 1996); 
Transport Operations (Marine Pollution) Act 1993 (Qld); 
Canals Act 1958 (Qld); 
Beach Protection Act 1968 (Qld) (BPA); 
Environmental Protection Act 1994 (Qld) parts of which replace the Litter Act 1971 
(Qld); 
Coastal Protection and Management Act 1995 (Qld) (CPMA); 
Recreation Areas Management Act 1988 (Qld); 
Marine Parks Act 1982 (Qld) (MPA); 
Nature Conservation Act 1992 (Qld) parts of which replaces the repealed (1992) National 
Parks and Wildlife Act 1975 (Qld); 
Integrated Planning Act 1997 (Qld); 
Land Act 1994 {q\d); 
Fisheries Act 1994 (Qld); 
Acts relating to dams, river maintenance (e.g. Water Act 2000 (Qld)), building of groynes 
and rock walls (e.g. Tweed River Entrance Sand Bypassing Project Agreement Act 1988); 
Environmental Protection and Biodiversity Act 1999 (Cth) part of which replaces the 
repealed (1992) World Heritage Properties Conservation Act 1983 (Cth); 
Coastal Waters (State Powers) Act 1980 (Cth); 
Coastal Waters (State Title) Act 1980 (Cth); 
Seas and Submerged Lands Act 1983 (Cth); 
Convention on the Territorial Sea and the Contiguous Zone (set out as a schedule in the 
Seas and Submerged Lands Act); and 
United Nations Convention on the Law of the Sea. 
The above list is not exhaustive. For a discussion of the many Acts governing the coastal zone 
see Taylor (1991) and Macdonald (1996). Macdonald suggests that BPA and CPMA are 
designed to manage the physical integrity of the coast. In contrast Macdonald believes that 
Nature Conservation Act, Marine Parks Act and Fisheries Act are designed to protect the 
'^ Note Taylor (1991) suggested on balance the Soil Conservation Act 1986 (Qld) would not include sand as a meaning of soil. 
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biological diversity of the coastal zone. One of the main objects of CPMA is to protect, 
conserve, rehabilitate and manage the coast including its resources and biological diversity. 
Macdonald suggests that biological diversity is out of context within this Act. However, that 
is the nature of integrated resource management and ecologically sustainable development. 
A flaw both in the integrated approach and the sustainability concept is that the words 
'conserve' and 'sustainability' by definition usually mean some form of use and ignore the 
complement of optimal level of use, complete non-use (called pure conservation previously). 
Hence, Macdonald provides evidence of the deficiencies within the legal framework 
governing beaches and the coastal zone. 
2.4.1 Coastal zone management in Queensland 
Gaps in previous legislation covering the coastal zone in Queensland, especially those which 
neglect conservation, have been noted previously by authors such as Taylor (1991), the 
Resource Assessment Commission (1993) and Bates (1995) to name a few. In particular 
Taylor (1991, p. 507) states: 
When those [major legislation, minor legislation and regulations] are added to the numerous 
Orders in Council and declarations which have been, and which potentially can be made, it is 
easy to understand how complex are the laws (which overlap and duplicate each other) which 
govern the coast and the coastal zone. Furthermore the lack of certainty (brought about by 
Ministers being required only to consider information without any guidelines or appropriate 
parameters being given) and direction can only ensure lack of consistency and conflict of 
interest in the decision-making process, which ultimately means that the present legal 
environmental protection of the coast and coastal zone fails to fully and cohesively, in an 
integrated and well-planned way, protect the environment of the coast and the coastal zone. 
Fundamentally, CPMA was designed to implement the concept of integrated coastal zone 
management, by developing the framework for coastal management plans. In 1984, 
amendments were made to BPA, designed to allow for the development of coastal 
management plans within coastal management districts. Between 1984 and 1996 no plans 
were prepared and the passing of legislation for management plans outside control districts 
through CPMA seemed incongruous (Macdonald 1996). However, this would indicate the 
failure of districts to develop plans due to the reasons'^ given by Taylor (1991) in the above 
and following quotes. 
2.4.2 Local council competition and the tyranny of small decisions 
According to Macdonald (1996), CPMA fails by leaving planning responsibilities to local 
government. Macdonald argued that overseas experience suggests that management of the 
coast at local level has been unsuccessful. A reason for local level failure is exampled by 
Queensland with approximately 42 local councils confrolling the coastal zone. This creates 
competition between local councils for development and thus results in a frade-off between 
development and the environment'^. Macdonald sfressed that coastal management and 
'^ An additional reason may be that the Beach Protection Authority had insufficient or no priority of resources for preparing 
plans. 
" There could be a number of economic reasons for this overdevelopment and further research within a prisoner's dilemma or 
game theory framework may be beneficial. Local councils may well be aware of each other's contracted projects. However, 
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protection must be exercised at the State level through an independent statutory authority such 
as the present Beach Protection Authority. Hence, Macdonald gives legal evidence, due to a 
lack of clear leadership and goals within the legal framework, to suggest the level of beach 
and dune system development may be more than optimal and thus pure conservation of such 
areas may be less than optimal as referred to in Figure 2-1, Figure 2-2, Figure 2-3 and Figure 
2-9. 
Ramsay and Rowe (1995, p. 704), in a general way, reiterated Macdonald's point of view by 
quoting Goldm and San sfressmg the need for 'legislation to ensure that Management 
Plans are implemented, and that administration in the coastal zone can be effectively 
coordinated.' 
More specifically Taylor (1991, p. 504) discussed the narrow goals of BPA: 
In summary the Act permits some control of the Queensland coast, but only to a distance of 400 
meters and only for the piuposes of protecting the amenity of the coast and minimising damage 
to property from erosion or encroachment of tidal water[^°]. Environmental considerations are 
not specifically taken into account, although one would expect that preservation of beaches and 
prevention of erosion would have a positive environmental effect. This may not of course 
always be tme, as the prevention of erosion of the areas may involve the carrying out of works 
and the importation of material which may have a detrimental effect on the ecology of the area. 
The areas may be the habitats of various land or sea dwelling creatures and works to prevent 
erosion may be detrimental to their wellbeing, if for no other reason than erosion is and always 
has formed part of the natural cycle of their environment^'. 
2.5 Tyranny of small decisions and nature of conservation benefits 
The problem for the legal inadequacies reflected in coastal (esp. beaches) protection 
legislation is easily explained through simple economics. One type of preservation is 
biodiversity conservation. 
According to Tisdell (1995), biodiversity across the world is threatened from an economic 
point of view. Many of the benefits that result from biodiversity conservation are of a public 
good nature in the economic sense. That is, many of the benefits may be non-rival and non-
exclusive. These characteristics are reflected in the fact that local councils, groups or 
individuals who undertake conservation efforts may appropriate an insufficient share of 
benefits to make their efforts worthwhile (given most humans prefer to be more financially 
well off than less). Critically, even if local councils, groups or individuals are able to 
appropriate the total economic benefits from conservation efforts, these benefits may be less 
than the benefits of alternative uses of the beach and dune system, resulting in lost 
biodiversity and ecological degradation. 
Local communities often appropriate little if any of the economic benefits from beach 
conservation. This is because such benefits flow to the wider community and even to the 
global community (e.g. existence values, pelagic reproductive nature of beach micro, meio, 
uncertainty surrounding attempts to attract development projects and funds may be great and a precautionary principle of 'taking 
what you can get' may result in an adverse outcome for all. 
^° Note the Act's reactive policy position and lack of empathy for natural coastal processes. The goal of protecting property from 
encroachment or tidal waters could be viewed by its complement as the encroachment of development into the dynamic 
beach/sea zone. 
^' Blackwell (1997) provides a discussion of both of these points in more detail. 
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and macro flora and fauna, protective zone to inner coast, part of digestive and filtering 
system of the world's seas). Even when these economic benefits are enjoyed at the local level 
these may be largely external to individuals engaging in conservation efforts. 
2.6 Land-use options for beaches 
Land-use options available to decision makers are consfrained by the complex beach 
environment. The beach environment has an intricate mix of physical, natural and human 
aquatic and terrestrial components as discussed throughout this and the following chapters. It 
is generally assumed by many people that the status quo for current beach land-use is optimal. 
In coming years this status quo will be questioned and new land-use options will emerge. For 
example, recently in 2001, the Queensland parliament was required to consider amending 
legislation for the Vagrants, Gaming and Other Offences Act 1931 as individuals faced 
potential charges for nude bathing (Greber 2001). While local councils have the power to 
designate beaches as available for nude bathing, understandably, this was a controversial issue 
with legal obligations and ramifications for local government, including the requirement to 
provide safe bathing services. This issue highlights the emerging tendency for beaches to be 
set aside for specific uses, beyond the status quo of the majority of urban beaches being 
designated as bathing reserves and non-urban beaches being designated as four wheeled 
driving or fishing areas. In the conclusion of this thesis, we return to this issue as part of the 
recommendations for policy prescriptions. 
Recentiy, Kirkegaard and Gartside (1998) suggested that property rights for an entire 
embayment be established to overcome the problem of the open access resources with 
fisheries of beach embayments. If this were the case, the entire embayment would be expected 
to have designated land-use options and instruments similar to those under the Land Act 1994 
(Qld). 
From some peoples' points of view market determination may be optimal if the market 
determines the best use for the embayment, without unnecessary legal impediments. Through 
the establishment of property rights the values for embayments may be signalled through the 
prices paid by market participants. It is agreed that present legislative mechanisms for 
managing recreational fishing are outdated and perform poorly given the present demands on 
fish and ecosystem biota and under-resourced monitoring. However, the multiple and 
sequential array of uses for fish stocks and associated beach biota and non-biota should not be 
overlooked in the final analysis. 
2.7 Beach use and access types from Australia and South-east Queensland 
It may be true that Ausfralia has many kilomefres of untouched beach coastiine and now may 
be an opportune time to put in place plans and legislation that ensure the ecological integrity 
of our beaches for future Ausfralians. Presently however, it appears that little is being done to 
conserve the non-use values of beaches. Two examples of the neglect of pure conservation of 
beach areas within Ausfralia are given by considering the case studies of Moreton Bay Marine 
Park and Fraser Island. 
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2.7.7 Moreton Bay t\/1arine Park plan and beach use zoning 
Ocean Beach areas m the Moreton Bay Marine Park were included in a draft version of the 
Marine Park (Moreton Bay) Zoning Plan 1997 (the Plan) as part of Habitat Zones. The Plan 
has five zones and six designated areas. The zones and their types of use are summarised in 
Table 2-1. 
Table 2-1: Zonal use in the Moreton Bay Marine Park 
Activities 
Boating, diving 
Fishing a 
Trolling for pelagic fish 
Recreation bait gathering 
Recreation collecting b 
Jet skis c 
Trawling 
General use 
zone 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Habitat zone 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Conservation 
park zone 
Yes 
Yes 
Yes 
Yes 
Yes 
Yesd 
No 
Buffer zone 
Yes 
No 
Yes 
No 
No 
No 
No 
National park 
zone 
Yes 
No 
No 
No: 
No 
No 
No 
Source; Department of Environment (Qld) 1997. 
Notes: a except trolling, b limited to five declared fish, or declared invertebrates other than coral, c and similar watercraft, d only 
within navigation channels 
In Table 2-1, as one moves from left to right the zones incur decreasing level of use from 
general use to national park zones. Note, however, that there is no distinction between what 
activities may occur in a General Use Zone versus a Habitat Zone. 
The designated areas of the Plan include: 
• Ocean beach 
• Navigation and port 
• Turtle and dugong 
• Commercial bait worm gathering 
• Pumicestone Passage Area 
• South Passage Area 
These areas are within, or encompass, zones. In particular, the beach areas are included as 
habitat zones on the ocean side of Bribie Island, Moreton Island, and North and South 
Sfradbroke Islands. An exception is where a small proportion (about 5%) of total ocean beach 
areas are included in the Conservation Park Zone of the South Passage Area between Moreton 
and North Sfradbroke Islands, and a tiny portion of the Conservation Park Zone of the 
Pumicestone Passage Area. From Table 2-1 it can be seen that most beaches and surrounding 
surf zones are not restricted from the various uses listed. In addition, dune systems behind 
beach areas within the plan are not included in the Park Boundary so development behind 
beach areas may adversely impact on the ecosystems and natural processes of beaches except 
where fenced 'buffer zones'^^ exist and are successful in reducing unfavourable impacts. Even 
the 5% of ocean beach areas within the Plan included in conservation park zones are 
subjected to 4 out of the 5 activities listed in the table. These activities listed in the table do 
^ Buffer zone means the fenced (and thus completely restricted use) areas on dune systems behind beaches. The use of the term 
here is different from that used in the zones of the marine park plan. People can be fined for entering a beach buffer zone, but are 
probably rarely caught and fined. 
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not include four wheeled driving and other forms of beach use recreation which can impact 
significantiy on ocean beach biota and namral processes. Even National Park Zone beaches, 
like Flinders' Reef, are subjected to recreation boating and diving and its buffer zone, which 
would include its surf zone, is subjected to the additional use of frolling for pelagic fish. 
These comments are conservative, depending on monitoring and enforcement programs 
undertaken by the Department of Environment and funding allocated for such purposes. Rules 
may be broken, especially where gains from confravention outweigh expected costs of being 
caught, and where constrained resources for monitoring and enforcement are spread thinly 
across a large area like Moreton Bay. This possible lack of resources reduces the chance of 
being caught and thus raises the expected net gains from confravention of zonal use rulings. 
What the example of Moreton Bay Marine Park suggests is that no ocean beach areas within 
the Park are being completely protected from human use. According to the economic theory 
outlined at the beginning of this chapter the lack of pure conservation areas in the Park may 
not be optimal for society, just as complete use may not be optimal. Even though Ocean 
Beaches have been recognised within the Marine Park Plan the lack of pure conservation 
areas is an oversight. There may be a need to recognise the importance of pure conservation 
of certain beach areas away from human contact not only within the Coastal Management 
Plan of South-east Queensland but also within other coastal plans in Ausfralia and abroad. 
Subsequently to the release of a previous version of this Chapter as a paper to the 1997 
Conference of the Ausfralian and New Zealand Ecological Economics Society at Griffith 
University, Nathan and subsequently to a submission being made to the Department of 
Environment on the South-east Queensland Coastal Management Plan, which incorporated 
some of the information contained in this chapter, the beach areas illusfrated in the Moreton 
Bay Marine Park Plan were removed. 
2.7.2 Fraser Island National Park beaches and impacts from human use 
Fraser Island is another example where there may be insufficient planning for pure 
conservation of beaches. Even though Fraser Island is a national park on the landside of the 
region, four wheeled driving and other recreation uses are allowed along the beach. Only 
beaches on the Western side of the island are closed to vehicles either because of remoteness 
or inaccessibihty (QPWS 2001). 
From the SOS95 Beach Survey (Wilkinson 1996), it is interesting to note that the driving of 
four wheeled vehicles and fishing are the only recreation categories of beaches surveyed that 
have a higher relative percentage of sightings on non-urban than urban beaches. This 
observation may indicate that four wheeled driving and fishing are more likely to impact on 
non-urban than on urban beaches^^. 
Confrary to popular opinion, four wheeled driving, camping and recreational fishing may 
have adverse impacts on the biodiversity, ecosystem, and natural processes of these ocean 
beach areas. As empirical evidence, Hockings and Twyford (1997) show that four wheeled 
driving and associated activities including camping have caused marked degradation of the 
dune systems of Fraser Island. Fisher et al. (1998) found a significant negative correlation 
^^  Wilkinson (1996, p. 50) provides more details of recreation on urban and non-urban beaches. 
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between the numbers of Pied Oystercathers and Red-capped Plovers and levels of vehicle and 
camping along the eastern and northern beaches of Fraser Island. Fisher et al. (1998) also 
found a positive correlation between the numbers of Masked Lapwings and levels of vehicle 
and camping. Fisher et al. conclude that camping on the swales and foredunes of the beach 
may be extending areas of favourable habitat for the Masked Lapwing species. It appears that 
human recreational activity on the island is favounng some bird species while discouraging 
the existence of other bird species. 
No-go zones for humans on Fraser Island are not necessarily set to preserve a pristine 
environment but are only set where exfreme degradation has already occurred. Areas for 
further research may include ascertaining the level of optimal use by four wheeled drives and 
other recreational activities, and ascertaining the optimal level of non-use of beach areas. As a 
minimum, new ways of managing recreational use of Fraser Island and similar areas in order 
to reduce adverse impacts need to be considered. For example, particular areas of ocean beach 
zones on the Eastern side of Fraser Island could be set as no-go zones for humans in order to 
preserve them as close as possible to their pristine state. Ocean beach environments on the 
Eastern side of the Island may differ considerably from the western side were entire sections 
of the beach are inaccessible. 
2.7.3 Impacts on beach condition from recreation and day to day activities 
Even in populated beach areas where no Marine Parks or National Parks exist and recreation 
four-wheeled drive use is excluded, beach use still exists in the form of recreation. This may 
have adverse impacts on beach processes and ecosystems. 
There are only a few zoologists that study the micro and meio fauna and flora of ocean 
beaches. Much of workings of the beach ecosystem are unknov^oi and the direct impacts that 
humans have are difficult, even impossible to quantify (Fielder, D. 1998, pers. comm.. School 
of Marine Science, The University of Queensland, May). Not only does a lack of knowledge 
limit quantification, but so does the pelagic nature of larger organisms that rely on the beach 
as part of thefr lifecycle. Some pelagic organisms once spawned move with the currents and 
tide of the ocean and may be beached at a different location to that of the parent population. If 
the organism lands on a high integrity beach its survival may be ensured. If the organism 
lands on a low integrity beach it may perish (Fielder, D. 1998, pers. comm., School of Marine 
Science, The University of Queensland, May). This lifecycle reflects the dynamic nature of 
the beach and surf zone. Impacts on beach organisms are also difficult to quantify because of 
the dynamic nature of beach sand created from wind, tidal and wave movements. 
The impacts recreation access infrastructure has on the physical characteristics of dune 
systems, especially frontal dunes, may be quantified. Access infrastructure not only includes 
walkways, showers, parks and car parks but also unit complexes, restaurants and shops. Such 
infrastructure may in most cases impact adversely on beach ecosystems as suggested by 
Fielder (1998, pers. comm.. School of Marine Science, The University of Queensland, May). 
Simply observing areas such as the Sunshine Coast and Gold Coast over time provides 
evidence to suggest that beach ecosystems have been adversely effected by recreation and 
complementary development on dune systems^" Figure 2-12 provides more detail of the 
^'' The fact that sand mining may have occurred in many of the dunes of these areas, once subtracted from the observation, 
reduces the magnitude of impact however not the relative significance. 
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relationship between passive use recreation and direct impacts associated with so called 
'passive use'. Physical damage by vehicles has already been mentioned and storm and water 
run-off, pollution from estuaries, sea or air, and oil spills have obvious significant impacts on 
ocean beaches. Also, pets such as dogs can cause conflict with beach fauna or flora and 
human users if not confrolled. 
With an increasing population of living near the coast and beaches, unchecked impacts are 
only likely to increase. What humans do at home typically affects the beach environment. The 
litter and sewerage that is disposed of in the home may end up on a local beach or another 
region's beach. Decisions on water and energy use may impact on beaches. For example, a 
decision to dam rivers may restrict the source of sediments to nearby beaches resulting in 
erosion. Humankind is an integral part of the web of life (Leopold 1961). What humans do on 
a day-to-day basis and the decisions our society's public and private sector representatives 
make over resource use, even though separate from immediate concerns, may affect the 
quality of our beaches.^^ 
2.7.4 Current access and use of Australian beaches 
In the main, Ausfralian beaches are open for public access. This differs from Europe and 
America where a much larger proportion are restricted by private property owoiership over 
access (Pilger, 1992). Some European beaches are open to the public provided each user pays 
some form of an access fee. 
The SOS95 Beach Survey by Wilkinson (1996) was conducted to ascertain the environmental 
state of beaches in Ausfralia. A total of 1612 questionnaires were completed. This survey 
provided data on 1392 mainland beaches and 220 island beach areas. The survey covered 
approximately 21% (1757) of Ausfralia's approximate 7259 mainland beaches. Therefore, the 
survey obtained a reasonable coverage of Ausfralian beaches with a statistically large sample 
size. Unfortunately there is no indication as to the size of beach areas surveyed. 
Public access was unrestricted on 83% of the beach areas surveyed. 17% of beaches surveyed 
were restricted. The restrictions included 9% from entry fee or permit, 6% restricted in part 
and 2% access closed. Percentages of restricted access categories are presented in Table 2-2. 
It can be seen that 2% (14% of 17%)) of beach areas surveyed were restricted for conservation 
purposes. The restrictions that applied may take the form of an entrance fee or permit, 
partially restricted, or access closed. There is evidence to suggest that even the 2% of 
Ausfralian beaches v^th restricted access for conservation purposes, may be still subjected to 
use, because an enfrance fee or permit may allow recreation use. Of the 7259 mainland 
beaches 145 beach areas are restricted for conservation purposes. There are no data on sizes 
of beach areas but it can be reasonably assumed that most of these beaches would have human 
access of some form. 
^^  People may believe that Australia has a relatively high number of untouched beaches and thus there is no need to set aside 
areas from human use. History has shown that resources are not infinite nor VMII technology solve all problems. For example, 
vast areas of Libya which are now mainly desert were covered in forests in ancient times. Forests now cover less than 1 % of 
Libya's land surface (SBS, 1996). With this history in mind, it is important to set aside areas of ocean beaches now to capture 
important non-use values for future generations, ecocentric beliefs and in a precautionary way, to meet the uncertainties 
surrounding potential irreversibilities. 
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Table 2-2: Categories of beach use restricting public access 
Restricted category 
Private property 
Conservation purposes 
Defence 
Aboriginal land 
Public Utilities 
Other 
Unspecified 
Total 
Percent (%) 
72 
14 
6 
3 
2 
1 
2 
100 
Source: Wilkinson 1996. 
Private property may impede access to a beach area that is public property. A break down of 
private property which impedes public access to beaches is given in Table 2-3. As can be seen 
most beach areas surveyed are restricted from access due to private property because of 
farming. All titles to land (including farming and mining) run to the high water mark. Beaches 
themselves however, which are below the high water mark are public property. Public access 
is impeded at almost 7% of all beaches due to private farming property (56%) of 72%o of 17%). 
Table 2-3: Types of private property impeding beach access 
Private property category Percent (%) 
Farming 56 
Residential 14 
Camping ground 9 
Mining 9 
Resort 4 
Industrial 3 
Other Commercial Property 5 
Total 100 
Source: Wilkinson (1996) 
Use of land adjacent to beaches will have significant impacts on beach ecosystems and natural 
processes, even where beaches themselves are protected. According to the now defimct 
Resource Assessment Commission (RAC) (1993), local government adminisfration areas 
abutting the coast have the characteristics given in Table 2-4. 
Table 2-4: Land tenure abutting the Australian coast 
Land categories 
Private 
Indigenous 
Unallocated state 
Conservation 
State reserves, forestry, defence and 
Total 
mining 
Percent (%) 
57 
16 
10 
10 
8 
100 
Source: Resource Assessment Commission (1993) 
RAC (1993) data suggests that 10% of land adjacent to the coast is under conservation tenure. 
For land immediately adjacent to beach areas, 56% of the total number surveyed had reserve 
tenure according to the SOS95 survey. Queensland's proportion is close to this. Of this 
reserve tenure, 33.7% are National Parks and 23.4% are other conservation land, together 
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amounting to a total of 67.1%. Hence, 37.5% (67.1% of 56%) of beach areas surveyed had 
national park or other land conservation immediately adjacent. These beaches with adjacent 
conservation land however, are likely to be in remote areas. In confrast, 72% of beaches 
surveyed had property or infrastructure within 250m of the high tide mark, and 6% of dune 
systems had been completely replaced by property or infrastructure development. (This does 
not include fringing property.) To place these figures in context, 30% of beach areas surveyed 
were in urban areas and the report extrapolated to suggest that 8% of all Ausfralian beaches 
are located in such areas. However, these figures should be viewed with reservation, because 
levels of use and quality of conservation adjacent to beaches were not given in the report. In 
addition, these land categories involve use by humans, which can have substantial ecological 
impact on nearby beaches. These estimates do suggest that no beaches are safe from human 
contact or impact. 
2.8 Society's spectrum of beach use and reflected value concerns 
As economic theory and the statistics presented above suggest, there may exist an insufficient 
amount of beaches set aside for complete non-use in Ausfralia. An insufficient amount of 
complete non-use may reflect in general society's political, adminisfrative, enfrepreneurial, 
academic, public, and corporate concern only for anthropocentric^^ ideals as depicted in 
Figure 2-12. In Figure 2-12, it is postulated that a gap exists on the far left hand side of the 
use spectrum for beaches in the complete non-use, preservation category. 
Figure 2-12 also illusfrates a perception, especially in environmental valuation, that recreation 
entails passive or non-use value. As can be seen in the figure, recreation may in most cases 
indirectly contain a high use component, and adverse impacts from recreation may easily be 
overlooked to the detriment of future generations. This added use component of recreation 
may subtract from existence, option and bequest values. Both these problems should be of 
concern to policy makers and addressed in any coastal management plan. 
Given the criticisms of current management of the coast and its beaches, how may society 
rectify problems considered thus far? There are a number of measures which can correct the 
failure of existing allocative mechanisms. Present institutional failure is postulated in this 
thesis to exist from overuse of beaches for development and recreation and from a less than 
optimal population of beach species being conserved. 
2.9 Types of failures and externalities 
In this section, the discussion focuses on externalities as the main source of failure on 
beaches. Other sources include incompatible or conflicting uses. The main uses of beaches are 
listed and categorised in Figure 2-12 and may conflict with each other. 
^^  Ecocentric or altruistic views, if held, are transferred into the human world via homocentric values. 
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As this chapter is mainly directed at recreation on the beach face and development on the 
dune system, externalities associated with these uses are the main types of externalities 
discussed. Other types of externalities are included in Section 2.2. Various negative 
externalities" include: 
1. From recreation: 
a) Reduction of on-site and off-site ecology and diversity on beaches. For 
example, off-site externalities result from adverse effects on the reproductive 
capabilities of pelagic species. 
2. From commercial development: 
a) Increased burden on government liability from storm protection and 
insurance. This is primarily on-site, however, through the tyranny of small 
decision, the externality may be off-site as a state or nation wide problem. 
b) Reduction in sand supply to nearby beaches which would be classified as off-
site. 
c) Reduction in visual amenity to all beach users (on-site) and nearby properties 
(off-site). The effect on property values may be negative. 
d) Reduction of conservation values probably mainly felt off-site. 
e) Increase in benefits which flow to future development stakeholders from 
restricting development for conservation purposes. Such conservation is 
complementary to development and meeting anthropocentric and ecocentric 
needs. Many of the initial benefits would be received off-site but in the region 
of the beach. 
3. Reduction in the benefits which flow to life on earth for the reasons of healthy, 
natural and clean beaches^^. Many of these such benefits are not fully known, nor 
appreciated, and are assumed to mainly accrue off-site. 
2.10 Correcting institutional failure 
The first and foremost mechanism to correct institutional failure is government intervention. 
Other forms include clubs and other non-government or non-market institutions. If 
government intervention is being considered as a policy action, according to Tisdell (1991), a 
number of questions must first be asked. 
\) Is the ecological/environmental bad, spillover, or externality which is created from over 
development or over recreation of beaches, Paretian relevant? If not then government 
intervention is not justified on economic efficiency grounds. In most cases, to be Paretian 
relevant an externality must exert an external effect at the margin of current levels of activity. 
By doing so it is likely to be a cause of market failure. If it does not exert an impact at the 
margin, then it is either infra, or supramarginal. Each property being developed on sand dunes 
in Southeast Queensland, at current levels of development, is directiy replacing the natural 
biota and physical aspects of the urban beach coast. There are also other externalities resulting 
^^ Positive externalities are left for the reader to consider. It was assumed from the outset of the chapter that negative 
externalities are expected to outweigh these positive externalities. 
^^  Chapter 3 or Blackwell (1997) discusses these types of benefits. 
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from supporting infrastructure and development and beach erosion. Certainly recreation also 
has significant direct effects at the margin of activity as evidenced on non-urban beaches like 
Fraser Island World Heritage Area as discussed earlier in the chapter. Given the overuse of 
beaches is Paretian relevant, government intervention passes this initial test. 
2) If the answer to the above question is yes, then will the costs of government intervention 
outweigh the benefits gained? If costs outweigh the benefits of intervention, then actions by 
the government to intervene are not justified on economic grounds. Intervention costs would 
include collection of taxes, if involved, agency monitoring, enforcement, policing, and 
transaction costs of the policy. If the benefits from intervention outweigh the associated costs, 
then government fettering may be justified. 
(3) If as in any policy decision, there are a number of actions to choose from, which is most 
economically effective? 
(4) Are there any policy measures which are preferred on grounds other than economics like 
equity and justice? For example, is a subsidy, or tax, preferred on income distribution 
grounds? Barde (1997) offers a number of criteria for the selection of environmental policy 
instruments including: environmental effectiveness, incentive, flexibility, simple mode of 
operation, integration with sectorial policies, minimisation of regressive distributional effects, 
political acceptability, and conformity with international agreements. Barde (1997) provides a 
further explanation of these criteria. 
As outiined by Tisdell (1991 and 1995) a number of mechanisms are available for the 
government to intervene where no market exists, or it fails, as in biodiversity conservation. 
These mechanisms include: 
taxes; 
subsidies; 
fiat prohibition or regulation; 
auctioning rights to engage in externality producing activity; 
state ownership and confrol of property; 
facilitation of private (and public) negotiation and agreement; 
sfrengthening of property rights; 
intemalisation of externalities, extension of ownership even to monopoly; and 
provision of information 
Each of these are discussed in more detail below. 
2.10.1 Taxes as a mechanism to address coastal externalities 
The govemment could set a tax equal to EJ in Figure 2-9 on developers who use beach dunes 
for development, or on users of the beach for any particular form of recreation. This tax could 
be set per m^ of dune system used by developers, or per visitor, or per vehicle to a beach site. 
If the externality concerned was some other beach externality such as litter the tax could be 
per piece of litter dropped on a beach, or per volume of water, or sewerage outflow from the 
land or in the water. Ramsay and Rowe (1995) suggest differential taxes on the use of 
specified natural resource materials, for example, with the mining of sand or clearing of 
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coastal forests. Ramsay and Rowe (1995) also suggest charges being applied on specific 
pollutants that are known to exert global or regional impacts. This would require agreement 
between national governments like those from the Kyoto conference otherwise the tyranny of 
small decisions will result on a worldwide basis. At Kyoto greenhouse gas reductions were 
agreed upon and subsequently incorporated into domestic legislation. If agreement was not 
reached and targets not met, then countries would pollute as much as they found necessary, 
creating immense air pollution externalities across the globe. 
It is better if the tax is levied at the externality-causing component as opposed to the 
productive activity per se. This will create fewer distortions to the productive activity and 
encourage the development of technology which causes less or little of the external activity. 
For example, a tax on power producers who use coal may not encourage them to find 
technology for cleaner burning coal. Instead a tax per carbon dioxide emissions produced may 
be more efficient. Similarly on beaches, a tax on recreationists as a whole may not be as 
effective as a tax on those forms of recreation which are likely to have a higher level of 
adverse impact on beach ecosystems such as four wheeled drives, motorbikes and horses. 
Figure 2-12 provide an illustration of the spectrum of beach use and levels of impacts of 
various types of uses. Use with higher level impacts should not necessarily be excluded from 
all beaches. On the confrary, beaches should be set aside for higher level impact type uses and 
users charged according to the impact of these uses on the beach and dune systems. 
The imposition of a tax raises the marginal cost of development, or recreation to $K which 
corresponds to the social marginal cost in Figure 2-9. KEGF represents the income loss to the 
developer, beach recreational user, person who litters or polluter from the implementation of 
the tax. This analysis assumes that the prices of commodities across the economy are 
unaffected by the tax. The aggregate price level may be effected where the tax is widespread 
and where it effects a large number of property developments on the coastal zone. In this case, 
the aggregate supply of properties may confract, thus raising the market price as depicted in 
Figure 2-13. 
Figure 2-13: Effects of tax if widespread on coastal zone properties 
Price ($) i k 
Ss' 
•4— 
Ss 
N\Dd 
• 
Q2 Q. 
Number of properties 
2.10.2 Subsidies as a mechanism to address coastal externalities 
As an alternative to taxes, property developers or beach goers could be paid a subsidy equal to 
EJ in Figure 2-9 for each m^ that is not developed or is not used for recreation. Even though 
subsidising users to not use the beach may sound absurd, the use of subsidies is theoretically 
as justified as the imposition of a tax. When dunes are developed or the beach is used for four 
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wheeled driving or sunbakmg this subsidy is relinquished and added to the cost of 
development or recreation. Hence, the marginal cost of development or recreation is raised to 
Its social marginal cost. By accepting the subsidy, developers or beach goers reduce thefr 
quantity of dune or beach use in Figure 2-9 by CI, and forego JEG in order to gain the subsidy 
of CI*JE. Thus, the income of users is raised by CI*JE - JEG and the govemment pays the 
subsidy of CI* JE. 
2.10.3 Government preferences for taxes or subsidies 
Whether a tax or subsidy is preferred by govemment may depend on income distribution 
considerations. Income distiibution considerations mvolve value judgements. If beach goers 
are considered to be relatively poor, a subsidy may be preferred. In confrast, if dune 
developers are considered to be relatively wealthy, a tax may be preferred. Subsidies give 
beach-goers permission to recreate and may better reflect their entitiement to do so. A tax 
does not indicate a permissive attitude to dune development and a fine for littering indicates 
its prohibition. 
Issues of equity and justice may vary from society to society and these issues will influence 
how entitlements to use beaches are determined and whether stakeholders are compensated or 
not. For example, Australians on average may see public access to beaches for recreation as 
their birthright whereas m the United States the use of beaches while a right, in some cases is 
charged for. 
The advantage of a tax is that the 'polluter pays'. In other words, the developer, the person 
who buys the unit or resort stay, or beach goer pays, depending on the incidence of the tax. 
The incidence of the tax depends on the price elasticity of demand and supply. Ceteris 
paribus, the more inelastic the demand, the greater the burden of the tax on consumers and 
less is the burden on producers. The more elastic the demand, the greater is the burden on 
producers and less is the burden on consumers. The confrary holds for supply. These results 
apply for the standard producer consumer framework. The abscissa of Figure 2-9 is beach and 
dune made available to recreation and development, and thus developers and beach goers are 
the consumers, and the rest of society are the producers. Hence the more inelastic demand and 
elastic the supply for dunes and beaches, the more the burden of the tax falls on developers 
and beach goers. The supply of dunes is fixed and perfectly inelastic. So that any tax will be 
fully burdened by beach goers or developers. However, the goods that developers then on-
sell, like resorts and units, may carry the initial incidence of the tax. 
Taxes also contribute to state finances if agency costs do not exceed revenue generated. 
Where revenues from the tax exceed costs of implementation and collection, the surplus may 
be earmarked for govemment funded conservation projects like the land acquisition programs 
as recommended by the SOS95 Beach survey (Wilkinson 1996). Such programs may help 
ensure that individuals who would like to protect their private property in perpetuity for 
conservation purposes can do so at below market cost to State and Federal governments. In 
the past, govemments have not had funds available for this purpose. A successful example at 
the local level is the conservation levy of Noosa Shire Council (Coffey, P. 1998, pers. comm. 
Noosa Shire Council, Administration, June). Here unique areas of ecological significance 
have been preserved. However, as far as the author is aware, none of these areas have been 
beach sites. The levy, a flat rate tax, forms part of rates calculated from property values of 
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residents. The levy is earmarked for acquisition of land for conservation purposes. The 
problem with land acquisition programs conducted at the local level is the tyranny of small 
decisions. If local councils undertake conservation land acquisition programs in an 
uncoordinated fashion this may result in a less than optimal outcome for society. Leadership 
may be needed at state and federal levels so local councils as a whole do not allow too much, 
or permit too little, beach development. 
The imposition of taxes on dunal property development may also have implications for surf 
life saving clubs. A conflict in public goods exists with surf clubs on beaches. The 
development of coastal dunes creates an externality in the form of conservation biodiversity 
loss, though it also provides the public good of infrastructure and facilities to save lives. 
Hence govemment may offer subsidies to surf lifesaving to save lives and a subsidy to reduce 
development on beaches or tax development on beaches. To the extent that the subsidy or tax 
reduces development (including infrastmcture which supports and facilitates the saving of 
lives) on the beach and dune systems, this reduction in development will tend to reduce the 
ability to save lives. Surf clubs, and other associated infrastmcture supporting the saving of 
lives such as boat ramps, parking facilities, pafrolling facilities, first aid rooms, equipment 
rooms, membership facilities totally replace natural dune ecosystem and may contribute to 
biodiversity loss. 
Ideally surf clubs would receive subsidies which encourage the right type of development -
low levels of environmental impact^^ while still providing sufficient levels of safe bathing 
services. Surf clubs in aggregate may be the major form of property development occurring at 
present in Queensland (and possibly Ausfralia) on the dune system and beach face due to 
regulation consfraining beach and dune system development. The advantages of surf clubs is 
that in most cases only one is needed per beach area and lifesaving pafrols are usually of a 
mobile nature reflecting the changing conditions of tides, sand, wdnd and surf which warrant 
the changing of safe bathing areas. In confrast, resort development or residential development 
and the like along the dune system may take up the entire beach area's dune system. Thus 
there is a natural tendency for surf clubs not to be over provided unless they take on market 
activities outside the realm of saving lives, like offer shops, bars, restaurants, accommodation, 
and poker machines. These facilities allow surf clubs to finance the public good of saving 
lives. 
2.10.4 Fiat prohibition and regulation 
The development or recreation of more than OC area of beach and dune systems in Figure 2-9 
may be prohibited. This is partly represented in the status quo with the Beach Protection 
Authority in Queensland with buffer zones and thefr advice on development within 400m 
inland from the high water mark. Prohibition is only successful where the penalties for non-
compliance and probability of detection of a violation and likelihood of successful 
prosecution are all relatively high. Costs of govemment monitoring and fransaction costs of 
prohibition and regulation should be offset from benefits attained. For example, in 
Queensland, littering on the beach is prohibited under the Environmental Protection Act 1994. 
However, local govemments bear the cost of keeping the beaches clean. Hence, even while 
^^ For issues surrounding the direct environmental impact of surf carnivals see Blackwell (1997). They are considered generally 
in this chapter as part of recreation on beaches. 
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the fine for littenng may be high, there are no litter police. Thus the costs of intervention may 
outweigh the cost of clean up. There are however, adverse ecological extemalities from the 
cleaning of beaches, for example, the damage caused by grating machines interfering with the 
top 2cm of sand and its fauna such as ghost crabs or flora as dunal plants. 
Another example of the use of regulation to correct for externalities related to beach use is 
given by the SOS95 Beach Survey calling for confrols to be placed on building conshnaction 
and property development^". 
It was noted earlier that conflicts between beach users may be dealt with by having different 
beaches allocated to reflect the differing needs of society as given in the spectium of beach 
use in Figure 2-12. Where uses are conflicting, different beaches may need to be set aside 
separately for these purposes. Beaches can be set aside with complementary uses. For 
example, beaches may be set aside for four wheeled driving, camping and fishing, while 
beaches for bathing, surfing, sunbakmg, viewing, walking may be made separate as is 
currentiy done around Australia. Similarly, beaches, which are intended to be for pure 
preservation purposes, would have to be geographically separate from either of the two 
former types of beaches. Altematively, if uses are not highly incompatible, some beaches 
could accommodate conflicting uses by physical separation. For example, on swimming 
beaches, surfers are to surf outside the blue flagged area so as not to injure bathers. 
2.10.5 A uctioning of rights 
Rights to develop the dune system and recreate on beaches could be auctioned by the 
govemment. Certificates could be issued to develop a certain amount of dune system or to 
allow for a certain type of recreation activity on a given beach. Entitlements to develop could 
also be issued as fradeable pollution rights to correct for water, air and coastal land pollution 
(Ramsay and Rowe 1995). The aggregated area of the dune system and beach allocated as 
certificates would be OC in Figure 2-9. In some circumstances, fradeable rights are efficient 
but if the degree of externality created by the activity in question varies by location, then 
fradeable rights are less than perfectly efficient according to Tisdell (1991). Tradeable permits 
may not be ideal as beach areas high in biological diversity, sensitive to human impacts, may 
be similar to areas most desirable for development. Tradeable permits may be efficient for 
beach recreation where beach goer numbers are high, competition is intense and a greater 
knowledge of beach value exists. Again, like any form of govemment intervention, 
monitoring, agency, and fransaction costs of fradeable permits need to be taken into account. 
Similarly, conservation groups could purchase certificates and never sell these certificates so 
as to ensure beach protection. However, the price of doing so would be determined by the 
market for permits and could pose a barrier for green groups to undertake such a sfrategy. 
2.10.6 State ownership and control of property 
CI of beach foreshore, dune and surf zone in Figure 2-9 could be made into a National Park 
for example and thus under Queensland or Commonwealth ovmership. This type of policy is 
reflected in a recommendation by the Australian Surfriders Association (Wilkinson 1996) that 
•"^  Insufficiencies and ineffectiveness in the coastal legal framework have been shown in a previous section and remedies were 
also offered. 
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buffer zones be established between development and the high water mark on beaches by 
state and federal govemments. In Victoria, since the late 1870's, there have been foreshore 
buffer zones in State ownership for over 96% of the coastiine (Macdonald, R. 1998, pers. 
comm., June). The Beach Protection Authority (BPA) in Queensland takes an interest in the 
physical amenity and not the ecological integrity of beaches (Beach Protection Act 1968 
(Qld) s. 34, 40, 41A,B,C & 44). The BPA may also have a lack of authority or resources to 
protect interests of the State and may be swayed by the special interests of the govemment of 
the day. 
It seems the legislation in Queensland covering the coast is plagued by misnomers. BPA is 
not an authority at all. CPMA is not about coastal protection: it is about planning for coastal 
development and use. The Act's largest deficit is in the area of development confrols. The 
Integrated Planning Act 1997 (Qld) confrols development approvals under s. 4. According to 
Macdonald (1998 Pers. comm., June) the most of the coastal protection legislation has been 
watered down, and is in confrast to its initial intended use. 
Incentives for state officials to consider extemalities that result from beach and dune 
recreation and development may be lacking with state ownership and confrol. In the 
Hinchinbrook Island case successive state and federal govemments overturned previous 
mlings. In the Hinchinbrook case environmental legislation resulted in degradation and a 
social cost, especially where successive govemments and tiers of govemment used sensitive 
issues for political ends. The Hinchinbrook case also highlights the lack of an integrated 
legislative process for the management of Ausfralian coasts and world heritage areas. State 
managers may need to be remunerated at their market value. If not managers may undertake 
activities possibly to the detriment of the state but in their personal interest. Conflicts of 
interest need to be avoided with stiff penalties. Extemal funding for govemment authorities 
such as BPA should be zero. BPA's claim to authority over their jurisdiction should be 
paramount. This requires more funding and the implementation of cost recovery mechanism 
may be warranted. 
2.10.7 Facilitation of private and public negotiation and agreement 
Costs of negotiations between developers or beach goers and people concerned with 
conservation of beaches may be so substantial that agreements are not made or met. Where 
govemments can reduce the costs of negotiation, those damaged may be able to make 
agreements with developers or recreational users of the beach. Govemments may convene 
meetings and provide legal support for developing agreements. The process involved in the 
development of coastal plans for Queensland is an example of facilitating agreement between 
parties. At a national level such planning is minimal or non-existent and there is no National 
Coastal Zone Management Act despite this being recommended by the Coastal Zone Inquiry 
Final Report of 1993 (RAC 1993), and the SOS95 Beach Survey (Wilkinson 1996). However, 
not all barriers to private negotiation and agreement can be overcome by govemment 
facilitation (Tisdell 1991). 
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2.10.8 Strengthening of property rights 
The lack of property rights may make negotiations impossible by adding to fransaction costs. 
Where it is cleariy defined who can use what portions of the coast, better facilitation of 
agreement may be made, yet the sfrengthening of property rights may not overcome all 
barriers and costs involved in coming to agreement. If an agreement is breached a cost still 
remains for those damaged to prove a breach has occurred and to identify the parties involved 
in the breach. This may be the case with regard to breaches of zonal use in the South East 
Queensland Coastal Management Plan and any other plans in the state or countiy. Resolution 
of legal disputes (like the Hinchinbrook case) is not simple and is expensive, especially where 
the extemality is indirect (loss m foreshore biodiversity, beach ecosystems or erosion 
downstream) and dispersed amongst a number of people (existence values are shared by all 
the worid's people). Barriers to agreement or the overtuming of previous decisions made by 
govemment may exacerbate environmental degradation. 
Open or common access can be the cause of beach degradation as was discussed in Section 
2.2. Sometimes creating private, state, or community property rights may fix the problems 
associated with open access over the beach area. 
2.10.9 Extension of ownership — intemalisation of externalities 
Sometimes where ownership is extended, extemalities which were previously extemal to the 
owner, become intemalised. For example, if instead of many property owners ovraing land 
immediately adjacent to the beach there was one property owner, the practice of dovra-coast 
erosion from revetment wall constmction may be intemalised. This could be implemented by 
having one private property owner, a club of property ovraers, or public ownership of the 
coast. In the United States, the extension of the jurisdiction of the Army Corps of Engineers 
across safe navigation and beach projects has intemalised the beach erosion problems created 
from inlet, river fraining wall, and dam constmction. Certainly in the Queensland 
Govemment, the bodies that control dam constmction, safe navigation, river maintenance, 
and beach erosion, could be combined in a monopolised form such that extemalities 
associated with beach erosion are intemalised. Certainly reinstating the Beach Protection 
Authority as a tme authority for development on the dune and beach system could partially go 
some way to internalising extemalities. Its objectives, however, may need to include the 
preservation of certain beach areas and the maintenance of biodiversity, as opposed to the 
current narrow objective of the physical amenity of the coast. 
There are a number of problems with extending ownership of the coast to adjacent property 
owners. One way of extending ownership is through monopoly. Economies of scale may 
result if it is a natural monopoly. Monopolies however, may also have income distribution 
consequences that are unwelcome, such as monopoly pricing. If property owners adjacent to 
the beach gained ownership of the beach face and dune system, then these property owners 
may increase their income relative to the rest of the community. 
The social cost of littering may also be intemalised by consumers. As suggested by the 
SOS95 Beach Survey (Wilkinson 1996), and in a general way by Ramsay and Rowe (1995), 
littering prevention begins in the production line and at the shop front. The prevention of litter 
requires community involvement and gains can be made through product innovation. 
48 
Producers may be encouraged to intemalise the problems of littering by pursuing product 
iimovations which atfract subsidies. For example, packaging may be developed which is 
readily assimilated by coastal waters, rivers and environs, or can be recycled so that it does 
not interfere with coastal ecosystem reproduction. In addition, consumers who litter on 
beaches may intemalise the costs through reduced recreation amenity from a polluted site if 
local authorities were to stop cleaning beaches. Such a policy however, would not overcome 
the problem of litter arriving on the beach from the sea or rivers. Product innovation may be a 
better solution in this regard. 
2.10.10 Information provision 
Gains to the person undertaking the extemal activity may be perceived to be greater than they 
actually are. By reducing the amount of extemality a person may increase his or her net 
benefit while giving an added benefit to extemal parties. A Kaldor-Hicks economic efficiency 
ground for the govemment providing information to private landholders and recreationists 
about their extemality creating activities may therefore be made. The Beach Protection 
Authority may provide information to private property owners about natural beach processes 
and ecosystems when they apply to the local council for a permit to develop a portion the 
coast. Likewise information may be provided to beach visitors about how they may reduce 
their impact while recreating. Signs and brochures are one way. Enfrance fees to beaches of 
high and unique conservation value could be exchanged for visitation and information 
brochures on species diversity, beach and dune system processes and other relevant 
information. However, information in itself may not be enough. People may need to 
personally meet with stakeholders of the coastline. Education and information may need to be 
provided to stakeholders personally. Examples of beach stakeholders are property owners and 
those engaged in fishing, boating, surfing, lifesaving, and other beach recreation. Again the 
costs of intervention must be less than the resulting gains in order for intervention to be 
economically justified. 
Wilkinson (1996) recommended a national coastal resource atlas, which CSIRO has started, 
to identify key areas of ecological significance with a view to ensuring biodiversity is 
protected and correctly managed. Such information could prove beneficial to coastal zone 
stakeholders to help them understand better the effects that their activities may have on the 
beach ecosystem and to help in deliberations over the allocation of coastal resources. 
2.10.11 Final note on mechanisms and costs 
Not all policies are costless. Costs of intervention have to be weighed against benefits in all 
the above cases. Just because an extemality or public good is Paretian relevant does not mean 
govemment intervention designed to correct it will result in a socially superior situation. 
2.11 Summary and conclusion of criticisms and recommendations for the protection 
and management of beaches in Queensland and Australia 
This section of the chapter summarises the previous sections' criticisms of the present 
management, and makes recommendations for the better protection of beaches in Queensland 
and Ausfralia. This chapter began with a number of criticisms of the current conservation of 
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beaches both from a theoretical and legal perspective. These are now summarised in the 
subsections below. 
2.11.1 Ecological economic criticisms 
Theoretically, the chapter began by outlining a number of cases involving the use and non-use 
values associated with beaches. Where a beach is open to access, it will tend to be over-used. 
Where non-use values dominate the importance of use values and management focuses on 
maximising use values, an argument may be made for having a greater area of beach 
conserved from use. A comer point solution case can be made where an entire beach should 
be set aside to preserve its non-use values and in so doing should have no use made of it. 
Another case can be illustrated where non-use values are not important and maximising use 
values also maximises the net economic value of a beach. In this case, focusing on 
maximising use value is optimal. Also the analysis may be adjusted to account for the 
opinions of experts to provide greater weighting to non-use values in order to argue for 
greater conservation of beaches. Net unfavourable extemalities from dune development and 
beach recreation may result m a less than optimal level of beach conservation and a greater 
than optimal level of beach and dune use. 
Theoretically, existence values of beach species offer a case of market failure due to pure 
public good and a less than efficient population size, possibly warranting govemment 
intervention. Even where zero conservation is optimal because collective demand lies below 
the marginal cost of conservation of a beach species, other considerations may mean it is 
rational to favour conservation. Other considerations include: 
• a neglect of ecocentric views; 
• faulty knowledge of respondents in demand evaluation; 
• changing attitudes over time; 
• uncertainty about future generations' attitudes; 
• leaming possibilities; 
• irreversibility considerations; and 
• other frameworks for evaluation. 
This chapter briefly considered values from conservation other than existence values. 
However, policy makers should consider such values in more detail. For example, 
conservation may offer market values from gains in tourism and medical innovations that 
have yet to be realised. 
2.11.2 Legal economic criticisms 
A number of insights into the deficiencies and ineffectiveness of the legal framework 
goveming beaches were made by this chapter. Firstly, the Beach Protection Authority is 
misnamed as an authority and its objectives are too narrow by focusing on the physical 
amenity of coast. Secondly, the intended dichotomy of coastal legislation has been overlooked 
with the new Coastal Protection and Management Act 1995 (Qld) by encompassing 
50 
integrated management and thus the sustainability concept. The sustainability concept is 
premised on use. No account is made in the legislation for complete non-use. 
Thirdly, according to Taylor (1991), the complex nature of the law goveming beaches and the 
coast means no clear guidelines or parameters exist for Ministers to follow, which can only 
result in inconsistency and conflict of interest and ultimately inadequate protection of the 
coast. 
Fourthly, foreshores in Queensland may exhibit a classic case of fragedy of the commons 
reflected by the law through a tyranny of small decisions. Forty-two Queensland local 
councils having final planning and management responsibilities for the beach and dunal 
system evidence a tyranny of small decisions. These councils compete for scarce development 
projects resulting in a more than optimal level of development on coastal beach dunes and a 
less than optimal level of beach and dune conservation (Macdonald 1996). The tyranny of 
small decisions that results from the legal framework for beach protection and management in 
Queensland can be explained by economics. It has been shown in this chapter that many of 
the benefits resulting from beach conservation flow to the wider community and cannot be 
appropriated at the local or individual level (Tisdell 1995). Even where they are enjoyed at the 
local level they may be extemal to those engaging in conservation efforts. 
Lastly, Taylor (1991) suggests that the carrying out of projects and the importation of 
materials on beaches under the auspices of the Beach Protection Authority may be detrimental 
to the ecology of coastal beaches and dunes. 
The chapter also found that beaches might be designated for particular purposes. Such land-
use options may be warranted to avoid conflicts between various types of users, but may 
concenfrate environmental degradation to a localised area. Dispersing degradation may be 
more sustainable. Therefore, there is a need to consider various land-use options and to 
balance the needs of reducing social conflict with those of ensuring environmental 
sustainability. These issues are again addressed in the final chapter of this thesis. 
2.11.3 Statistics on current beach use 
An analysis of the statistics on the current use of beaches and the coast also offered some 
insights into what possible recommendations can be made about coastal foreshore and beach 
management. The Moreton Bay Marine Park plan, while including beaches as designated 
areas, made no account for the complete non-use of any beach areas by humans^'. This may 
be less than optimal from an economic viewpoint and should be reconsidered in the coastal 
plan for South-East Queensland. 
The allowance of four wheeled drives to use the beaches of the World Heritage Area of Fraser 
Island was shown empirically to have adverse ecological impacts that may act as evidence 
that beaches are being misused^^. It was suggested that some beaches should be designated as 
no-go zones for humans and preserved in their pristine state, not preserved just because they 
are incurring severe degradation. 
^' In order to overcome this criticism, planning authorities removed Ocean Beach Areas from the final plan (DEAH 1998). This 
reaction does not solve the problem. It simply ignores it. 
•'^  The Queensland National Parks and Wildlife Service subsequently commissioned consultants Gutheridge, Haskins and Davies 
to develop a sustainable transport management strategy for the Fraser Island World Heritage Area (See u^-w epa.qld.gov.au). 
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Despite direct impacts from recreation on meio and micro fauna and flora of the beach being 
very difficult to quantify, impacts resulting from humans gaining access to beaches for 
recreation and associated development have been evidenced. This is despite very little being 
known about these species and their ecology. Day to day acti'vities such as disposing of 
organic and inorganic waste, energy use, and water use (especially from dams) do impact 
beaches. Policy decisions surrounding these issues, whether individuals live on the coast or in 
country areas, are important to maintaining the integrity of our Ausfralian beaches. 
It is estimated that only 2% of Ausfralian beaches are resfricted to public access for 
conservation purposes and some of these may be still subject to human contact and impact. 
The Resource Assessment Commission data indicates that 10% of land adjacent to beaches is 
under conservation tenure. 37.5% of land immediately adjacent to beach areas surveyed in the 
SOS95 beach survey was of conservation or national park category. However, these areas are 
still subjected to human use of some kind. 72% of beaches surveyed had property or 
infrastmcture within 250m of the high tide mark and 6% of dune systems had been 
completely replaced by property or infrastmcture development. However, these estimates 
should be viewed conservatively as levels of use, sizes of areas, and quality of conservation 
were not provided by the survey. However, these estimates do highlight that no beaches are 
precluded from human use and contact. This chapter provided a table of the spectmm and 
dynamics of beach use indicating the lack of complete non-use sites and the large impacts that 
recreation and living on the coast may indirectly have on beach life and processes. For this 
reason, it was shown that calling recreation use 'passive' is a misnomer.^^ 
2.11.4 Mechanisms of government intervention to correct for market failure due to public 
goods or externalities 
The previous sections offered criticisms of the present use and legal framework of beaches 
with some recommendations for policy makers. Economic instmments were considered for 
better management of some aspects of beaches and our coasts. 
It was shown in the chapter that policy makers choosing between mechanisms need to be 
mindful that govemment intervention is justified on economic grounds when extemalities are 
relevant at the margin and costs of intervention outweigh gains. Mechanisms that are 
economically most effective should be identified and chosen over other alternatives. Grounds 
such as consistency, equity and justice, may guide to a preferred option as well. 
Taxes to correct for coastal failures 
In particular, taxes could be set on the basis of: 
• area of dune system used for development (m^); 
• number of visitors or vehicle to beach site for recreation; 
• number of pieces of litter dropped on beach; 
• volume of water or sewerage outflow from land and water (hence a tax on local 
govemments); and 
^^ There is growing use of the term 'passive recreation use value' to describe non-use economic values. Carson et al. (1994) use 
the term in their study of prospective interim lost use value due to DDT and PCB contamination in the Southern Califomian 
Bight. The term passive users is applied to describe those people that do not directly use a resource but use information gained 
through various media or talking with others to base their valuation. 
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• volume of water dammed (in communal dams), surface area of land covered by dam or 
volume of sediment prevented from reaching beaches (again tax on local govemments). 
Taxes should be directed at the diseconomy creating component of the activity. For example, 
some forms of recreation unfortunately such as horse riding, motorbike riding, four wheeled 
vehicle driving or jet ski riding may cause significant extemalities while others may not, such 
as walking and bathing. Impacts may differ depending on the character of individuals 
undertaking the recreation activity. 
If a tax is widespread it may raise the general price level and lower the quantity of property 
development or recreation^''. 
Relative merits of subsidies versus taxes 
A subsidy of the same amount as a tax and directed at the same level of complementary 
activity would correct for overuse of beaches and dune systems. It was noted that it is 
theoretically as sound for people to be paid not to visit a beach as it is for them to be charged 
if they do visit. On ethical grounds it may be more justified to pay people not to visit a beach 
given they have done so free of personal cost in the past. On income distribution grounds a 
subsidy may be preferred to reduce beach recreation if beach visitors are relatively poor. If 
beach goers are relatively wealthy (for example if they can afford to own and use expensive 
four wheeled drive vehicles on beaches reflecting their relatively high ability and willingness 
to pay) then a tax may be more appropriate. 
A tax has the advantage over a subsidy in that the polluter pays. State and national finances, if 
earmarked for conservation land acquisition programs, may also be boosted. It was seen that 
the burden of a tax lies solely with the beach goers and developers. However, if developers' 
properties are on-sold to others the burden may lie with consumers of property purchase, 
rental or visitation. 
Importantiy it was shown, that if taxes and subsidies are charged or paid they need to be done 
so at a state or federal level, not simply at a local govemment level. Otherwise market failure 
and the tyranny of small decisions experienced in present coastal legislation will continue and 
possibly result in further distortions. 
Where surf lifesaving is taxed or subsidised to limit development on beaches this will reduce 
the extent to which the public good of saving lives is provided. 
Prohibition, regulation, state ownership and control 
The status quo of fiat prohibition through fencing is recommended for buffer zone 
establishment and should be extended to include areas like the beach face and surf zone. 
Such areas could be designated as no-go zones for humans and may be placed under 
Queensland or Commonwealth jurisdiction through legislation. As possibly evidenced by the 
Beach Protection Authority's present role. State managers may be swayed by short-term 
personal and corporate interests. If beaches are under state management the Beach Protection 
Authority should be reinstated as a tme authority and ecological conservation included in its 
objectives. State (both provincial and national) managers should be compensated at market 
values and conflicts of interest met with heavy penalties. State bodies and authorities should 
•''' A deadweight loss to society may also be associated with a tax. Most microeconomic texts discuss this matter. 
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maintain independence through zero extemal funding. This may fiorther burden govemment 
budgets however should provide a net gam to society. 
Prohibition of littering on beaches (public places) has not been cost effective resulting in local 
councils bearing the cost of clean up. 
Regulation as represented by coastal legislation was shown in previous sections of the chapter 
to be ineffective and lacking. One remedy offered is a National coastal protection and 
management act with clear guidelines for Ministers^^ 
Auctioning of rights 
Tradeable permits may be ideal to reduce property development or recreation on beaches, 
especially if competition is fierce. However, costs (ti-ansaction, agency and monitoring) of the 
implementing mechanism may outweigh net gains and areas of greatest value for 
development may be the same areas containing high conservation value. People concemed 
about conservation may not have the income to purchase permits and hence could be allocated 
more permits than developers by govemment on income distribution grounds. 
Facilitation of private (and public) negotiation and agreement 
As outlined in the chapter, govemments providing legal and financial support can facilitate 
private and public negotiation and agreement. Calls for a national coastal protection and 
management Act have been five years in waiting. If drafted correctiy, such an Act may 
overcome many of the problems presently existing with the protection of coastal beaches and 
dunes. This would support commonwealth, state and regional planning processes. 
Strengthening of property rights 
Sfrengthening of property rights over the coast will not result in all cases for a more optimal 
outcome for society. Agreements can be violated and costs of retribution can be high 
especially where the extemality is indirect and dispersed amongst a number of people. 
Successive election of opposing govemments may exacerbate interim environmental 
degradation as possibly experienced in the Hinchinbrook case. Problems of common access 
may be economically fixed by creating private, state, and community property rights over 
beach areas. All forms of property rights will have faults. 
Extension of ownership and intemalisation of externalities 
The extension of ownership or jurisdiction of the Beach Protection Authority (or 
appropriately modified name) or combined monopoly of bodies who confrol dam 
constmction, safe navigation, river maintenance, beach erosion and ecological conservation of 
the coast may intemalise extemalities resulting from dam constmction and river maintenance. 
^^  As set out in Queensland's State Coastal Management Plan (EPA 2001), the role of the Commonwealth in the coastal zone has 
been extended. This Chapter contends that this extension is not far enough, is limited to a few special areas or sites and does not 
include beaches per se. The Plan refers to the Great Barrier Reef Marine Park Act 1975 (Cth) which established a management 
framework for the Great Barrier Reef covering two thirds of the Coast to the Low Water Mark in accordance with World 
Heritage Principles. This framework only extends to the low water mark. Any area below the Low Water Mark may not be 
covered (eg. lower beach face and surf zone). TTie Plan also refers to the Environment Protection and Biodiversity Conservation 
Act 1999 (Cth) which commenced in July 2000 and is said to increase the Commonwealth's role in assessing development and 
activities in the coastal zone. The Act seeks to protect matters of National Environmental Significance such as Ramsar sites and 
worid heritage areas that the Plan indicates cover significant areas of Queensland's coast. A criticism still remains that beach 
conservation and management is not considered as a matter of National Environmental (and economic) Significance. 
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However, problems of private or public monopolisation may arise such as diseconomies of 
scale, monopoly pricing and monopoly profits. 
Littering can be combated through subsidies being provided to companies with innovative 
product lines which increase their assimilation into the environment and reduce waste and 
landfill. This will intemalise the costs of the extemalities created from the manufacture of 
environmentally unfriendly products. Beach goers may directly intemalise costs of littering if 
local councils no longer clean beaches. 
Information and education exchange 
The Beach Protection Authority, Department of Environment and federal and local 
govemments should provide information to private property owners about natural beach 
processes and ecosystems so they become aware of any deficiencies that may exist between 
their perceived and actual gains from development. Information should flow in the opposite 
way as well. Likewise beach goers could be provided information on species diversity, beach 
and dune system processes and other relevant information which will reduce their adverse 
impacts on beaches. This information could be exchanged for a user charge or tax on a visit to 
the beach. Contact between people is important in information and education exchange. All 
stakeholders should be made aware of their impacts and their environment's biodiversity. In 
addition, a resource atlas may be progressed from the present CSIRO program to provide 
information on coastal resource use and to facilitate wise coastal management and protection. 
2.12 Conclusion 
This chapter has provided some circumstantial evidence that not enough beaches are set aside 
exclusively for their non-use values in Queensland and Ausfralia. Also it has provided some 
evidence to suggest that beaches may be over-used. In order to address these potential 
concems, the chapter suggested some mechanisms for the better management and protection 
of the coast and its beaches. Not all policies recommended here can be implemented. To 
compare policies, their costs should be weighed against thefr benefits. Given consfraints of 
public sector budgets, those policies giving the greatest net benefits to society should be 
chosen on economic grounds. Policies to address coastal management problems could be an 
area for further inquiry however this chapter has shed some light on policies which are 
possibly preferred. The list of policies given in this chapter is not exhaustive and has 
concenfrated on problems of dune development and recreation on beaches. Other areas of 
significant impact may also be investigated. If policies are chosen and implemented wisely 
continued use and non-use of beaches should be enjoyed by all Ausfralians and the wider 
global community and species other than humans. Land-use options for beaches were found 
to be an area for current debate and may be a mechanism by which conflicts over use may be 
addressed and concenfrated environmental degradation may be dispersed a cost effective 
mechanism. The thesis retums to this land use options in the final chapter. 
In the next chapter, beach erosion is considered in some detail. The next chapter links with 
this chapter by considering a particular coastal phenomenon and how to best deal with it. 
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An environmental-economic discussion of beach 
erosion — Causes, effects and remedies 
3.1 Introduction 
In the previous chapter the use and conservation of beaches were considered in some detail. 
This chapter follows the previous by considering a specific phenomenon associated with 
beaches: erosion. Tfris chapter is important to the thesis as it is intended to help overcome a 
number of misconceptions^^ about beach erosion and associated remedies. 
The chapter is set out in the following manner. First, Ausfralia's place in the world of sandy 
beaches is considered along with a description of the beach environment and the prevalence 
of beach erosion around the world (section 3.2). Next, the so-called 'problem' of beach 
erosion is considered (section 3.3). Causes of beach erosion are then considered (section 3.4), 
followed by the effects of beach erosion (section 3.5). Remedies, subsequent effects and 
solutions are then considered (section 3.6). Lastiy, a summary and discussion of policy 
implications are provided (section 3.7). 
3.2 Australia's place in the world of sandy beaches 
Of the world's non-ice coastlines, 75% are sandy shores (Brown et al. 1995). Beaches fringe 
about 40% or 200,000 km of the worid's coastline (Bird 1996). Ausfralia has 16,000 km of 
sandy beaches comprising about 7,000 beaches ranging from 2-200 km in length (Jones and 
Short 1995). Hence, Ausfralia has about 8% of the world's sandy coastlines. According to The 
Economist (1995) as a comparison, Brazil has only 4% (8,000 km) of the world's sandy 
beaches. 
It is fair to say that sandy beaches contribute substantially in combination with other attributes 
both to Brazil's and Ausfralia's intemational tourist expenditure. This may well be tme for 
other countries which share similar quality in sandy beach attributes, including those of the 
Africa and the United States of America. The Gold Coast is Ausfralia's most frequently 
visited non-capital destination for intemational tourists (then followed by Far North 
Queensland) (Chai 1995). In fact, the most popular trip of more than one destination in 
Ausfralia was to first stay at the Gold Coast and then stay in Sydney (Chai 1995). 
In the period 1994-95, 3.25 million intemational fravellers contributed almost $6.4 billion 
Ausfralian dollars" a year to the Ausfralian economy, giving an average expenditure of $1950 
per person (BTR 1996). In confrast Brazil had 2m foreigners in 1994 spend $2.34 billion 
($1170 per person) (The Economist 1995). Given Ausfralia has twdce as many sandy beaches 
as Brazil the difference in foreign expenditure^^ per visitor ($780) is to be expected, however, 
other factors may also atfract foreign tourist expenditure. For example, access, fransportation 
^^ The Beach Protection Authority discussed a number of misconceptions about beaches and beach erosion via the Coasts section 
of www.epa.qld.gov.au or Carter (1986). 
•'^  Unless otherwise stated all dollar figures represent Australian dollars. 
^^ As pointed out by John Quiggin during the Queensland Conservation Group's 1997 'Green Economics' conference held in 
Mackay, prior to the presentation of an earlier version of this chapter, gross figures do not include extemalities, both positive and 
negative, nor do they include other costs. TTius, net figures are a better measure of economic welfare or benefit. The figures given 
here also have these limitations but do offer a starting point for comparison. 
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and accommodation facilities, atfractiveness of local customs, culture and other natural 
heritage like the number of wildlife, natiore, marine or barrier reef parks. 
Similar compansons may be made with other countiies like Spain which atfracted 43m 
visitors who spent S27.27 billion ($633 per person) m 1994. Mexico attracted 16.4m foreign 
visitors Argentina 4m respectively accounting for $21.82 bilhon ($1329 per person) and $5.2 
billion ($1298 per person) in expendimre. Waikiki on Oahu, Hawaii atfracted 4 million 
visitors and accounted for $6.5 billion m expenditiires ($1623 per person) (Magoon 1994). 
Waikiki beach is one of the most popular attractions in Hawaii. In Florida, in 1992, 40 million 
tourists spent $17.92 billion amounting to $448 per person (Sfronge 1994). 
In addition to knowing about the physical extent of beaches in Ausfralia and their contribution 
to the national economy, it is also necessary to have an understanding of the physical and 
ecological determinants of the 'beach' itself. This is discussed next. 
3.2.1 Environmental background to beaches 
The energy of waves on Australian beaches extends from protected low-wave systems to 
some of the worid's most high-energy surf zones. Sandy beaches have been formed from the 
action of waves and tides on shells and sand particles over thousands of years. The particle 
types range from river derived quartz grains in South Eastem Ausfralia and Tasmania to 
carbonate detritaP' material from across the South and West coasts. Half of Ausfralia's 
beaches are located in the temperate latitude. In the south below 24° (which includes Sunshine 
Coast and Gold Coast but not Mackay), beaches experience energetic ocean waves and a 
small tidal range from 0.5-2m (Mackay has a greater high tide level). The determinants of 
beach types include the size of waves, tidal range, and composition (sand to gravel) and size 
of beach sediments. The most important determinants of beach type and extent are sand type 
and wave size. These two determinants produce a diverse range of beach types and a spectmm 
of habitats for plants and animals. 
3.2.2 The prevalence of beach erosion around the world 
Beach erosion has occurred along 70%) of the world's sandy coastlines in recent decades. This 
observation is from research conducted by the Commission on the Environment (Intemational 
Geographical Union) on worldwide coastiine changes between 1976 and 1984 (Bird 1996). 
This coastal change is depicted Table 3-1. Corresponding proportions of stable and 
prograding sandy coastlines are also given. According to Bird (1996, p. 75-6), 'mean annual 
recession rates have been generally small (less than 1 m per year) but some beaches have 
refreated by up to 40 m per year'. The magnitude of net beach erosion reflects a significant 
worldwide problem, given stable beaches are an important production input for beach, 
harbour and coastal tourism. 
Further, Bird (1985) pronounces that the past century has been a phase of widespread coastal 
erosion with many formerly prograding areas, especially near deltas and barriers, showing net 
retreat as pictured in Figure 3-1. Many sandy barrier coastlines that had prograded during the 
Holocene"" times through the successive formation of beach or dune ridges are now showing 
•'^  Detritus: worn down matter from gravel or rock-debris and especially in sandy beaches, shells. 
''° Recent geological epoch. 
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signs of erosion on their seaward sides. As illusfrated in Figure 3-1, some of the sand has been 
blown on to the shore to form an additional frontal dune (A), some has been blown 
alongshore (from B) and some has been deposited to the sea floor (C). 
Table 3-1: Global sandy coastline change 
Description of sandy coastline change Percentage of sandy coastline (%) 
Net Erosion 70 
Progradation 10 
Stable or no measurable change 10-20 
^OMrce.-Bird (1985) 
Figure 3-1: Erosion of sandy barrier coastlines 
Holocene advance, then recession 
> 
S'oMrce:Bird(1985,p. 168). 
3.3 The so called 'problem' of beach erosion 
The main reasons why beach erosion is seen to be a problem is because it 
1. reduces the amoimt of environmental, recreational and industrial resources available to a 
local community; 
2. has the potential to reduce property values especially where extensive erosion of private 
and public property has occurred; 
3. endangers coastal living by humans and biota; and 
4. can be difficult to solve once enfrenched, and as a result a once beautifiil living resource 
may no longer be available. 
Recreational resources for example, turtle watching at both the laying of eggs stage and the 
hatching stage can be desfroyed by severe beach erosion. Thus not only will a loss in 
conservation or non-use values result from reduced turtle numbers but also a loss in 
recreational and tourism or use values. Of course a beach's sand may be naturally replenished 
over time and turtles may retum again if man does not interfere with the natural 
replenishment process. However, it is part of mankind's nature to change the environment to 
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meet humankind's needs. It is well known that on the coastal zone man has had a large impact 
upon its natural processes. 
This leads to the question: 'Is beach erosion really a problem?' Or is it only a problem 
because humankind attempts to keep the coastal zone in a relatively static state? Should the 
coastal zone be understood as dynamic? Is it necessary to allow it to operate dynamically for 
it to operate effectively? This chapter postulates that the answers to these questions depend on 
the weighting and importance humankind places on understanding nature. Humankind may 
attempt to quantify these natural processes in terms of dollar values but this places a focus on 
a single unit of measurement or a benchmark that robs humankind of the original wisdom 
associated with understanding natural processes. This wisdom, an understanding of nature and 
its natural processes and mankind's role in those processes, is necessary for solving coastal 
problems. In order for coastal zone planners to make wise decisions, monetary values should 
be presented in conjunction with a description of necessary natural processes and 
understanding. 
3.4 Causes of beach erosion 
The traditional view of the cause of beach erosion is usually as follows. Variations in the 
supply of sand to a beach and the loss of sand from a beach will determine the extent of 
erosion. Figure 3-2 indicates the various ways in which a beach may lose or gain sand. Where 
sand gained exceeds sand lost a beach is said to prograde. Where losses exceed gains a beach 
will be cut back, lowered, and flattened. 
Beach erosion does not usually occur due to one individual factor but as a result of a 
combination of factors, both anthropogenic and natural, or one or two of which may be 
dominant as outiined by Bird (1993a). These are detailed in Table 3-2. 
Bird (1985, p. 174) outiined how to analyse the sovirces of beach erosion: 
No one hypothesis can account for the prevalence of beach erosion in the variety of 
environments around the world's coastlines. Several factors have contributed to the 
predominance of erosion on such coasts during the past century and it has not been possible to 
correlate the modem prevalence of beach erosion simply with sea level changes, or climatic or 
tidal cycles, although each of these has been contributory. The relative significance of each of 
the several factors has varied from sector to sector around the world's sandy coastlines at 
particular times, and explanations of erosion should be presented in terms of a ranking of these 
factors for each coastal sector. 
A breakdown of percentages for relative losses of sand from a beach may be calculated. For 
example 39 % of the sand volume may have been submerged and lost offshore, 26 %> may 
have been washed or blown over barrier islands in to lagoons and swamps and the balance, 35 
% may have been washed alongshore into tidal inlets. 
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Figure 3-2: Beach sand processes 
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sand blown 
inland sand removed 
alongshore 
sand removed alongshore 
Source: Bird (1985, p. 164). 
sand losses by in situ weathering and attrition 
sand withdrawm to sea floor 
3.4.1 Central causes of beach erosion 
The two main central causes of beach erosion come from mankind and or nature. Those of 
anthropocentric origin which mainly cause what is known to economists as extemal costs or 
spillovers or social bads, and in particular beach erosion are: 
1. the stabilisation of river or creek inlets; 
2. dredging activities that removes sand from the fransport celP' (usually stemming from 1 
and); 
3. the constmction of buildings and facilities on sand dune systems; 
4. sand mining activity; and 
5. most forms of recreational activity. 
Points 1-5 indicate a lack of understanding of natural processes necessary for the maintenance 
of a healthy beach and thus a disregard for the concept of buffer zones. 
Erosion of ecocentric origin results usually from high-energy wave attack during storms or 
cyclones. This type of damage will always occur in the future and at present humankind does 
41 A transport cell is the area along the beach and estuaries where sand is transported by the ocean and shore currents. If sand is 
removed fi^om the transport cell the sand will not be available to replenish beaches up or downstream of the net transport fiow. 
62 
not have the technology to confrol the influence of storms even though better methods for 
predicting probabilities of the occurrence of cyclonic weather pattems are being developed. 
Table 3-2: Causes of beach erosion 
1. Submergence and increased wave attack as the result of a rise in sea level or as the resuU of coastal 
land subsidence: the 'Bmun Rule' 
2. Diminution of fluvial sand and shingle from a river catchment (e.g. due to a lower rainfall, or dam 
consmiction leading to sand entrapment in reservoirs, or successfiil revegetation and soil 
conservation works). 
3. Reduction in sand and shingle supply from eroding cliffs or shore outcrops (e.g. because of 
diminished mnoff, a decline in strength and frequency of wave attack, or the building of sea walls to 
halt cliff recession). 
4. Diminution of sand and shingle supply washed in by waves and currents from the adjacent sea floor, 
either because the supply has run out or because the traverse profile has attained a concave form 
which no longer permits shoreward drifting. 
5. Reduction in sand and shingle supply from sea floor because of rising growth of seagrasses or other 
marine vegetation, which impedes shoreward drifting. 
6. Diminished production of sand and shelly deposits from sea floor biogenic sources because of 
ecological changes reducing the production of shelly material. 
7. Reduction in sand and shingle supply from alongshore sources as a resuh of interception (e.g. by a 
constmcted breakwater). 
8. Increased losses of sand from the beach to the backshore and hinterland areas by landward drifting 
of dunes, notably where backshore dunes have lost thefr retaining vegetation cover and drifted 
inland, lowering the terrain immediately behind the beach and thus reducing the volume of sand to 
be removed to achieve coastline recession. 
9. Removal of sand shingle from the beach by quarrying or the extraction of mineral deposits. 
10 Reduction of sand supply to the shore where dimes that had been moving from inland are stabilised, 
either by natural vegetation colonisation or by conservation works or where the sand supply from 
this source has run out. 
11. Losses of sand and shingle from intensively used recreational beaches. 
12. Increased wave energy reaching the shore because of the deepening of nearshore water (e.g. where a 
shoal has drifted away, where seagrass vegetation has disappeared or where dredging has taken 
place). 
13. Increased wave attack due to climatic change that has produced a higher frequency, duration or 
severity of storms in coastal waters. 
14. Diminution in the calibre of beach and nearshore material as a result of attrition of beach sand 
grains, leading to winnowing and losses of increasingly fine sediment from the shore. 
15. Diminution in the volimie of beach and nearshore material as a result of weathering, solution or 
attrition, resulting in the lowering of the beach face and a consequent increase in the penetration of 
wave attack to the backshore. 
16. A rise in the water table within the beach, due to increased rainfall or local drainage modification, 
rendering the beach sand wet and more readily eroded. 
17. Increased loss in sand and shingle alongshore as a result of a change in the angle of incidence of 
waves (e.g. as a result of the growth or the removal of a shoal or breakwater construction). 
18. Intensification of wave attack as a resuh of lowering of the beach face on an adjacent sector (e.g. as 
the resuh of a reflection scour induced by sea wall construction). 
19. Migration of beach lobes or forelands as a result of longshore drifting — progradation as these 
features arrive at a point on the beach is followed by erosion as they move away downdrift. 
20. On arctic coast beaches the removal of protective sea ice fiinge by melting, so that waves reach the 
beach (e.g. for a longer summer period). 
Source. Bird (1993a, p.53). ~ ~ ~ ~ 
Beach erosion may also occur due to the natural movement of a river mouth in what is 
sometimes referred to as a 'snaking motion'. However, where the natural river mouth cuts a 
beach away in one spot it usually deposits sand on the other side of the river mouth in such a 
fashion that there is no net loss in beachfront. 
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This case is exemplified at the Maroochy river mouth on the Sunshine Coast in late 1996, 
early 1997 where much local attention was atfracted to the potential loss of a substantial 
proportion of Maroochydore beach and local caravan park as a result of the natural 
meandering of Maroochy River mouth. Sand was being lost at the Maroochydore side but the 
Mudjimba beach was prograding considerably. At the time there only existed 20 m of sand 
and dune separating the river from the beach on the southem side of a rock formation know as 
'Pincushion'. The local council assessed the possibility of undertaking a rediversion of the 
river mouth to the Mudjimba side through the constmction of a northem chaimel but this 
amongst other things may have interfered with the reproduction cycles of particular fish 
species and other biota. Constituents elected a new council in early 1997 possibly because of 
a rising concem and awareness for local environmental issues. The new council did not 
continue with the proposal to constmct a northem channel and Pincushion has become an 
island with the river mouth moving southward. 
Nature plays a role in eroding beaches and nature's role results from evolutionary processes. 
Natural erosion is only a problem because the beach is a dynamic system of sand movement 
and humankind tends to favour a predictable or stable environment. Humans build solid 
stmctures including houses, shops, surf clubs, golf courses, resorts, roads, powerlines, and 
drainage systems on the beachfront, which is an ever changing and unstable environment. 
With changing coastiines, properties are flooded and fall into the sea. The fimdamental 
problem is that humans tend not to adapt their actions to the dynamic nature of the coast. 
In a holistic framework, there are other costs (negative extemalities or spill-overs) imposed on 
coastal communities from navigation works occurring within that community or from other 
coastal commimities. An excellent example is the extension of the Tweed River frainer walls 
causing substantial beach erosion at the southem Gold Coast beaches of Kirra and Curmmbin. 
Sfronge (1995) and Holmberg (1997, pers. comm., Holmberg Technologies (USA), Febmary) 
have indicated that the primary anthropocentric cause of beach erosion worldwide is from 
navigation works or what is known as mankind's 'servitude to navigation'. Holmberg 
suggested that historically humankind developed shallow bottom boats that could easily 
access inlets and natural harbours. Today humankind manipulates the shape of inlets and 
estuaries to suit deep bottom boats. The manipulation of inlets has extemal costs or effects on 
other industries like fisheries, and recreational and conservational values important to coastal 
tourism. For example, Sfronge (1995, p. 4) suggested 
Along the coast of Florida, 80% of coastal erosion is caused by inlets, many of which were man-
made or modified for navigational purposes or for envfronmental reasons. These inlets set up 
tidal movements that are perpendicular to the coast and intemipt the natural movement of sand 
parallel to the shoreline. The currents, the deepened channels and the jetties that have been 
constmcted perpendicular to the beach, intermpt the movement of sand along the coast causing 
erosion, especially down drift of the inlets. 
The public interest in keeping inlets open, either for navigation purposes or because inlets help 
maintain water quality in bodies of water landward of barrier islands creates an erosion 
problem for coastal property owners, especially those down drift of the inlets. Often these 
property owners respond to the erosion threat by building coastal stmctures such as seawalls and 
revetments to protect the upland stmctures of thefr properties. The state regulates these coastal 
protection activities in order to minimise impact to adjacent or down drift properties and where 
continued erosion is anticipated to ensure that a dune or sandy beach are present in the ftiture. 
64 
Stronge is alluding to the use of buffer zones that are considered in the remedy section of this 
chapter. 
3.4.2 Environmental impacts of surfing and beach visitation in Australia, Queensland, 
Sunshine Coast and Gold Coast 
Queensland provides an excellent playground for surfers, given its vast expansive beaches, 
with Gold Coast beaches extending about 30 km and Sunshine Coast beaches extending 50 
km to name a few. Many sectors on both the Sunshine Coast and Gold Coast beaches have 
surf lifesaving clubs and associated facilities. Surfing itself has minimal environmental impact 
especially at remote beaches but there are associated activities which do have adverse impacts 
including: 
• indiscriminate parking and walking access tracks on dunes which can cause cutaway 
gullies or dune blowouts; 
• competitions bringing groups of several thousand spectators who frample vegetation and 
initiate erosion; 
• intensive use of a beach, through feet trampling or beach cleaning causing the collapse of 
crab holes which can destroy the biodiversity of a beach and result in beach erosion or 
beach death; and 
• at beaches where surfing has been commercialised, the building of surf lifesaving clubs, 
requiring road access and parking facilities, fenced areas for the safe keeping of 
equipment, and the use of inflatable and jet rescue boats, helicopters and jet skis have 
adverse noise, water and air pollution impacts, in addition to erosion tendencies. 
Many of these adverse impacts of surfing could be described as extemalities from surfing. 
These negative impacts need to be weighed against their social goods (Bird 1993b). Often the 
best solution to erosion of hinterland dunes is with coastal management planning, operated by 
local councils with advice and financing from State and Federal sources depending on the 
nature of work at hand. Coastal dunes are fenced limiting access to the beach via erosion-
confrolled walkways, boardwalks, and stairways, thus creating adequate buffer zones. 
Certainly, despite limiting access, any surf club or observation tower built on public lands and 
associated facility impacts may need to be weighed against their social good of saving lives, 
providing a community cenfre and a place for people to belong, and providing safe bathing, 
surfing and boating reserves. 
3.4.3 Property rights and the public good characteristics of beaches 
Economic theory provides insights into why beaches may tend to be managed poorly, 
ovemsed, degraded or eroded. This economic theory will also give insights into how beaches 
may best be managed. 
The lack of property rights over beaches can cause a number of problems, the main one being 
over use and degradation. Economists fraditionally consider two characteristics to define a 
pure public good. They are non-exclusivity in production and non-rivalry in consumption. 
The exclusivity of a good pertains to whether its supplier is able to prevent potential users 
from consuming it. The rivalrous namre of a good pertains to whether any particular 
65 
purchaser or user of a good who is willing to pay for it can prevent all others from receiving 
its benefits. 
According to Edwards (1987), exclusivity comes from the cultural precedents and properties 
of a good. As he explains, govemments may find it unconstitutional to exclude people from 
using a beach for recreational purposes. Thus, most beaches are non-exclusive in production 
at present in Queensland and the rest of Ausfralia. However, through the infroduction of user 
fees, the govemment could exclude some users of a beach, depending on its economic 
feasibility. In confrast, beach users are generally not rivalrous in consumption up to a point. 
Cases may exist where one individual's or a group of individuals' beach recreation may 
impinge on another individual or group but this tends to be temporary. Rivalry may occur 
when demand is high. 
3.4.4 Implications for the potential rivalrous and exclusive nature of beach recreation 
If and when competition of limited resources occurs at a beach - in the water or on the sand -
beach recreation takes on rivalrous characteristics, even if temporarily. Combining these 
rivalrous characteristics with beach recreation's exclusive characteristics, if a govemment or 
private firm is able to charge users for entry to a beach, beach recreation may be considered to 
have characteristics similar to a private good. Beach recreation is however, a shared or club 
good. Beach recreation is a club good because exclusion is possible and users share the use of 
the resource, that is, beach recreation is non-rival up to a point. Table 3-3 summarises the 
categorisation of coastal goods into their public, private and quasi nature, adapting 
information given by Edwards (1987). 
Table 3-3: Private, public and quasi good characteristics 
Exclusion feasible 
Exclusion not feasible 
Consumption 
rivalrous/divisible 
Private good (1) 
- surfboard, ice-cream, sun cream 
- surfboards can be sold in divisible units, 
property rights can be assigned over any 
one board, one person purchasing a board 
will preclude others from purchasing it. 
and individuals can be charged for the use 
of the board. 
Quasi-private good (2) 
- e.g. shrimp, ground water (State may 
exclude through planning and legislative 
process), sand for mining purposes and 
other mobile resources 
- in natural state no one owns resource. 
once harvested, divisibility facilitates 
ownership 
Consumption 
non-rivalrous/indivisible 
Quasi-public or club good (3) 
- bays, estuaries, dive sites and endangered whale 
watching where access is limited by firms 
- users charged, the use of a site or whale is indivisible. 
one person's use does not preclude an other's up to a 
point 
- state owned beach charging users 
Pure-public good (4) 
- scenic views, clean air, water, survival of an 
endangered species, recreational sites where access & 
legal uses are uncontrolled up to a point 
-public beachfup to a point) which does not charge 
entry fees 
Musgrave and Musgrave (1989) categorised four types good as depicted in Table 3-3. The 
numbers in brackets in each box represent the four types of good. The private good case is 
given by (1). The case where market failure occurs due to non-excludability or the high costs 
of exclusion is given by (2). Market failure due to non-rival consumption is given by (3) and 
(4) is where both non-rivalry and nonexcludability characteristics impede the flmctioning of 
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the market. Cases (2), (3) and (4) could all be considered as social goods as market failure 
exists m all cases. However, usually (3) and (4) only reserve the right to be called social 
goods as they hold the non-rival consumption characteristic. Cases (3) and (4) are similar to 
case (2) as their provision is made without exclusion. In case (2) people cannot be excluded 
from use but it would be efficient to do so, and in case (3) and (4) it is inefficient to exclude 
as the good is non-nval in consumption. Thus, 'the market fails and budgetary provision is 
called for' (Musgrave and Musgrave 1989, p. 45). Case (3) and (4) are different from case (2) 
as the efficiency condition warrants free entry whereas in Case (2), given its rival and non-
exclusive nature, charging is efficient but not possible. 
3.4.5 Four good matrix: a simplification of reality 
The four good matrix depicted in Table 3-3 is a simplification of reality. Buchanan (1965, p. 
1) added to the Samuelson (1954, 1955) theory of collective ownership goods or 'the whole 
spectmm of ownership-consumption possibilities' by developing a 'theory of co-operative 
membership'. Buchanan's theory relates to the fact that some goods can be partially (or 
temporarily) rival and partially exclusive (Tisdell, C. 1997, pers. comm.. Department of 
Economics, The University of Queensland, July) like in the case of most coastal town main 
beaches. For example, over the hotter summer and holiday periods main beaches within towns 
may become considerably rival while over the winter months beach recreation is not rival at 
all. The rival nature of beaches is thus fransitory and seasonal. 
3.4.6 Reasons for investigating the public good nature of beaches 
What does all this mean in the context of the recreational resource? What is the policy 
relevance of whether a beach is non-rivalrous, non-excludable resource? The nature of beach 
recreation is important as it gives a guide as to how the resource can be managed. 
In most cases in Ausfralia, beaches represent common property 'to which all have common 
access' (Tisdell 1991, p.108) and this is due to their public good characteristics. Like all 
common property resources, beaches have the tendency to experience over-use and 
degradation because the resource is owned by a community — res communis (common 
access). In confrast, res nullium (open access) where no one owns the resource (not even a 
community) severe degradation will tend to result. Hence, regulations by communities are put 
in place such that the resource is better managed. Once regulations are placed on open access 
resources they become common access. 
Common property resources with open access may still exhibit ovemse or degradation as is 
experienced through beach erosion. In this case individuals or groups within a community 
may not be able to exert rights over or capture all the benefits received by a society from their 
own conservation or from undertaking individual investments that increase the economic 
value or productivity of the beach. 
The theory surrounding the reasons for the ovemse of common property was re-
conceptijalised by Hardin (1968) as "The Tragedy of the Commons". Hardin's remedy for the 
world's environmental problems was through population confrol. Unfortunately, this was and 
has been overlooked by the majority of the economic profession with the main reasons for the 
degradation of open access resources being developed into economic analysis. 
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In particular situations where beaches, such as at Bondi beach in Sydney and Surfers Paradise 
on the Gold Coast, become congested and ovemsed, individuals may be charged or excluded 
through the implementation of enfrance fees or parking meters (ABARE 1993). According to 
economic theory (Musgrave and Musgrave 1989), where public goods become rival, it may 
be efficient to charge users. What this means is an additional user will reduce the benefits 
available to other users when his or her consumption is rivalrous. He or she imposes a cost on 
other users. In this case the cost of a marginal or additional user is not zero but greater than 
zero. Hence, given the efficiency mle of pricing at marginal cost, price should also be greater 
than zero. The rivalrous nature of such 'public' beaches may warrant exclusion on efficiency 
grounds. 
3.4.7 Externalities and property rights 
Edwards (1987) suggests that extemalities can be technical or pecuniary. According to 
Edwards (1987, p. 32) 'technical extemalities affect personal utility or productivity of inputs, 
and therefore effect marginal costs to producers.' Pecuniary extemalities are impacts from the 
activities of an individual or group of individuals in one market that are captured by the 
market or other well functioning markets. Extemalities become a problem where property 
rights are poorly defined as was evidenced in the Tweed river bar problem on the Gold Coast. 
In the Tweed River case, the building and extension of the frainer walls of the Tweed seaway 
by the Tweed Council prevented the long shore fransport of sand reaching the southem Gold 
Coast beaches. Moreover, sand mining of two remaining frontal dunes combined with 
cyclonic weather resulted in enormous loss of beach and potential buffer zones''^. Thus, 
southem Gold Coast beaches like Currumbin, Kirra and Mermaid incurred significant erosion, 
loosing two frontal dunes. 
It is difficult to determine who in fact should pay for the beach erosion and associated 
spillovers incurred by the Southem Gold Coast beaches. Both the Tweed Council and the 
Gold Coast City Council are in fact both partly responsible. The Tweed Council desired safe 
passage through the Tweed River and extended the River's frainer walls. The Gold Coast City 
Council allowed the mining of vital dunal systems. Coase (1960) developed a theorem of 
property rights to remedy the social costs of extemalities. According to the Coase theorem it 
does not matter from an economic point of view who pays as long as property rights are well 
defmed. In the Tweed River case, property rights were defined but not as private property 
rights. The rights defined here were common property rights managed by local govemment 
authorities. 
It is important to note, beaches can be provided by govemment as a public good on merit 
good grounds and the economic solution to environmental problems on beaches is not 
necessarily to invoke private property rights over beaches"^. Under private ownership, 
extemalities will still arise and incentives will not be in place which ensure the conservation 
of beaches in all cases. 
^^ TTiis information came fi'om comments made by delegate to the presentation of a previous version of this chapter as a paper to 
the 1997 Green Groups, Green Economics Conference in Mackay. 
''•' This sentence represents a paraphrase of a comment made by Dr John Tisdell (Griffith University) at presentation of a paper 
version of this chapter at the 1997 Green Groups, Green Economics Conference in Mackay. 
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3.5 Effects of beach erosion 
This chapter has already suggested that a major reason why beach erosion is a problem is 
because, if it is sustained over a long period of time, it will cause a reduction in the services it 
provides, which include those for recreation, quality of the environment, and industrial use. 
Recreational resource uses of the beach include, sunbaking, swimming, viewing, relaxation, 
camivals, boating, sailing of catamarans, body and board surfing, fishing and bait collection, 
walking and walking of pets, horse nding, canoeing, boom netting, scuba diving, snorkelling, 
jet skiing, parasailing, and four wheeled driving. 
fridusttral resources of the beach include sand mining, the beach acting as an ecological 
support stiTJcmre for commercial fishenes, collection of debris for arts and crafts and other 
uses including future uses like hamessing wave energy to produce power. 
Environmental resources of the beach include: 
• Clean afr, noise free environment; 
• Clean drinking water; 
• a habitat and ecosystem (including benefits to the earth of the beach acting as a giant filter 
(e.g. of water from the land and sea) or digestive system of dead biota, an ecological 
stmcture which supports a diversity of life (e.g. hatcheries for turtles); and 
• a habitat for scientific and medical research. 
These points are discussed in more detail by considering three successively important 
questions: 
1. What is the ecological purpose, reason and importance of beaches?; 
2. Is the beach an ecological desert?; and 
3. Why do beaches include sand as one of their components? 
3.5.1 The ecological purpose, reason and importance of beaches 
Beaches are the 'digestive system' of the world. Beaches have been described by Brown et al. 
(1993, pp. 39-40) as 'giant filters'. 
Much of the water in the swashes mnning up the beach percolates down through the sand until it 
reaches the water table. This creates a hydrostatic pressure which forces water out at the bottom 
of the beach. As a result there is a flow of water through the beach, particularly when the sand is 
coarse, and particles in the water are trapped between the grains. These particles are largely 
organic and form a food supply for bacteria, which metabolise them and return enormous 
quantities of dissolved nutrients to the sea. 
Not only do beaches act as an interface between the aquatic environment and the land but they 
also provide the building blocks for the food chain of the ocean and surf zone ecosystem. 
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3.5.2 Is the beach an ecological desert? As a result can and should sand be moved and 
replaced at the will of beach planners and owners? 
Because a beach has few large organisms and even these are 'intermittent visitors' (Jones and 
Short 1995, p. 141), such as birds, turtles, and seals, or are washed ashore and sfranded, such 
as seaweed, jellyfish, sea-urchins, sponges, bamacles, and molluscs, sometimes people draw 
the conclusion that the beach has little abundance of species. Because these larger organisms, 
which the eye can easily see, are mobile or dead people may draw the conclusion that the 
beach can be easily manipulated to suit human activities (receive beach services such as 
artificial beach replenishment or mechanical beach cleaning) without any adverse effect to its 
ecology. However, once these mobile species are forced to move from a beach, or are taken 
from the beach when dead due to human activity, a natural beach begins to die. The food 
chain of beach species is broken. 
While not permanent beach-inhabitants... [larger species] ...can affect the beach-dwellers by 
providing food, causing physical disturbance or acting as predators. Apart from these organisms 
the beach may appear to be a biological desert because there seem to be few resident species. In 
fact, contrary to this impression, a rich diversity of biota can be present, with most species 
evading attention by living beneath the sand and being small (Jones and Short 1995, p. 141). 
Jones and Short (1995, p. 138) went on to highlight that: 
Whereas beaches were traditionally considered ecological deserts with few resident species, 
recent research has shown them to be highly productive ecosystems, producing and exporting 
nutrients into the coastal water (McLachlan, 1983; Brown and McLachlan, 1990). The 
productivity varies, however, with biogeographic location and the type of beach (Dexter, 1992). 
3.5.3 Why beaches include sand as a component? 
Sand is a very versatile constituent because it is mobile. Its mobility has an importance in the 
natural prevention or mitigation of erosion caused from severe wave attack. Brown et al. 
(1993, p. 39) highhghts this point. 
Most erosion occurs during storms, when sand is removed from the intertidal zone and dumped 
in the surf zone. It slowly retums to the beach as conditions return to normal. In this way the 
beach and its surf zone act as a wave dissipating apron, absorbing wave energy through the 
movement of sand and thus protecting the land behind. 
3.5.4 Summary of effects of beach erosion 
Industrial and more importantly recreational and environmental resources would be adversely 
affected if substantial erosion were sustained over time. In summary, a loss of a beach can 
result in severe local and non-local systemic economic effects, through lost recreational, 
industrial and environmental values. 
What may be of concem are the environmental effects of beach erosion and these are evident, 
being loss in habitat and loss in life. What is of more importance is if mankind causes the 
erosion because then mankind is causing the loss of habitat and biota. Of even greater 
importance is whether the remedies to beach erosion are causing loss in habitat and life, 
whether human or non-human. 
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3.6 Remedies, effects of remedies and solutions to beach erosion 
By considering the remedies available to coastal planners and managers to rectify beach loss, 
and the effects of these remedies, ways of best solving beach erosion may be deciphered. 
Beach erosion remedies can be classified broadly into those that involve proactive planning 
and those that involve reactive planning. Proactive planning involves decisions being made 
with foresight and an understanding of natural processes. It involves freating the cause of a 
problem rather than its symptom. In confrast, reactive planning involves freating the 
symptoms instead of the cause 
Broadly speaking, proactive planning should by definition precede any attempts to engage in 
reactive planning. Reactive planning should and is only a temporary fix to a problem, the 
cause of which will need to be addressed in later periods. This is not to say reactive planning 
measures have no role to play in the confrol of beach erosion. On the contrary, they have an 
important short to medium term role to play. 
The two methods of planning result in different remedies each having different costs over 
given time horizons. Proactive remedies may be more costly in the short term and benefits 
will be received over a much longer time horizon"". This may be why short-term govemments 
may consider reactive remedies in favour of proactive solutions. In comparison to short mn 
fixes where costs and benefits tend to be more evenly matched over time, proactive remedies 
may seem less attractive to councils with short electoral terms. 
3.6.1 Proactive planning 
Proactive planning, based on a thorough understanding of ecological and environmental 
processes will prevent poor planning. Included in proactive measures are: 
1. buffer zones and dune fencing and management with limited access points to the beach 
across dunal buffer zones; 
2. elevated walkways on dunal systems; 
3. beach use restrictions; 
4. planning use restrictions on buildings, roads and other infrastmcture and facility 
constmction close to beaches; and 
5. various forms of educational media to inform beach users of the benefits to society 
(especially conservation benefits) from complying with use restiictions and other 
regulations'*^; 
A matter of concem (as raised by delegates at the presentation of a previous version of this chapter to the Green Groups, 
Green Economics Conference in Mackay) when considering benefits and costs across time, is what is an appropriate discount 
rate. A dollar today is worth more than a dollar tomorrow as today's dollar could be lent to eam interest tomorrow (Peirson et al. 
1985). Forgone interest is the opportunity cost of holding cash. Discounting reduces the value of net benefits (and costs) received 
by future generations. Hence, benefit streams in the future, ceteris paribus are not as valuable as those of today. Also given rising 
scarcity of resources across time, future benefits should in fact be more valuable than present benefits, ceteris paribus. Given the 
nature of proactive planning this further increases the tendency for councils to reactively plan. This chapter does not make an in-
depth study of discount rates. Discount rates could be covered in further research and is an important consideration. Tietenberg 
(1992, pp. 61, 88-90) discusses the divergence between social and private discount rates and choosing discount rates. 
Implementation of fines or user charges may need to be considered where regulation and education incentives are not 
successful. 
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Typically these measures should be implemented prior to the commencement of any 
significant coastal development in a town on a beach. Unfortunately, a community with a 
relatively small population may not have a sufficiently large constituent pool to raise 
necessary funds through local taxes, fines or user charges. A relatively small constituency 
pool, longer time horizon of benefits over costs, and short electoral term, may warrant 
intervention by a higher level of govemment. 
3.6.2 Reactive planning 
Reactive planning occurs as a result of poor planning. It includes planning for such things as: 
1. artificial beach replenishment or renourishment which involves the use of sand: tmcked 
from an extemal site, dredged from offshore, or dredged from seaways (e.g. Gold Coast 
seaway); 
2. the dredging of seaways to stabilise river entrances and building of groins (which create 
erosion problems in themselves as highlighted earlier); 
3. undercurrent stabiliser technology; 
4. artificial sea walls; 
5. boulder heaps; 
6. tefrapods; and 
7. artificial reefs and holed domes 
3.6.3 Artificial coastlines and their role in the erosion of beaches 
Sea walls or boulder fifriges are used extensively throughout the world and along Ausfralia's 
eastem seaboard (including Mooloolaba, Alexandra Headland, and Noosa Main Beach), to 
prevent not only beach erosion but also erosion of cliffs and delta coastlines. Breakwaters 
have been built to enclose harbours and marinas, which are widespread throughout the world. 
Also, relatively large areas have been reclaimed for ports and industrial land and urban 
development alongside bays, estuaries, lagoons and open coasts. 
Coastal resort beaches have received excessive artificial emplacement and restoration in the 
last two decades, such as that of Waikiki Beach at Honolulu, and beaches in North America 
(Bird 1985). Because the economic costs of an unfavourable change in a beach are felt 
directiy by seaside resorts, possibly through lower demand for tourist visitation compared to 
more picturesque altematives, sandy coasts pose many problems for beach resort owners. 
While most resorts would face the concem of an eroding sandy beach, some such as Seaside, 
Oregon and Malindi, Kenya do experience an excessively prograding beach and excessive 
sand. 
As Bird clearly postulated, the development of roads and buildings immediately behind and 
on the dunes of sandy coasts, almost invariably is followed by an erosion problem. In 
reaction, without sufficient foresight, this erosion problem is usually freated with 
'constmction of progressively more elaborate', 'expensive' and 'unsightiy stincmres on the 
shore' (Bird 1985, p. 176). This cyclic problem has not been understood by most coastal 
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developers and planners. According to Bird, each coastal engineer working for a seaside 
distnct municipality has to individually leam that sea walls lead to refraction scour and 
accentuate beach depletion. 
3.6.4 Artificial beach replenishment 
A fresh altemative to anti-erosion stmctures is what the Americans call artificial beach 
nounshment - replenishment, restoration, recharge, reconstitution or fill (Bird 1996) - also 
known as the anthropocentric deposition of foreign sand on eroded beaches. The sand is 
usually pumped from out at sea or from a nearby estuary and tends to be more coarse than 
natural sand and moves away less quickly. The negative extemality of more coarse sand is 
that it may be unsightly and not mould with the requirements of the coastal ecosystem. Beach 
nourishment has been used around the world, for example at Boumemouth and Portobello, 
England, at Port Phillip Bay and the Gold Coast in Austt-alia, Singapore, at Sochi and Odessa 
on the Soviet Black Sea Coast, and in the United States and Holland. 
Using artificial beach replenishment to address beach erosion is consistent with the views of 
Clayton (1979) and the US Army Coastal Engineers'*^ who both prescribed that the best 
defence against wave attack is a 'good' beach. Beach nourishment may also be preferred to 
more artificial sea walls, boulder heaps, and tefrapods in the halting cliff recession. Clayton 
quite successfully combined his knowledge of local coastal geomorphology to conduct a cost 
benefit analysis for the replenishment of Norfolk beach in the United Kingdom. 
3.6.5 Ecological problems with artificial structures and beach replenishment 
The problem with both artificial beach replenishment and other artificial stmctures as listed 
above is that they usually introduce foreign sand or materials respectively to an eroding beach 
which can adversely affect resident biota. Also, dredging has considerable ecological damage 
as well including the interference of natural reproductive processes and the artificial 
dismption and discolouration of water. 
3.6.6 Potential ecological benefits of undercurrent stabilisers 
One form of technology available for rehabilitation of natural habitats is an undercurrent 
stabiliser that does not interfere with the long shore fransport of sand that mns parallel to 
beach. Undercurrent stabilisers do however encourage the accumulation of sand from offshore 
through natural processes. According to Holmberg (1997): 
Plant and animal life in the coastal zone has benefited by habitat restoration. Species of special 
concern, such as nesting turtles, now populate treated areas where once nesting was impossible. 
Dramatic increases in benthic hfe as a result of installation have been monitored... 
The sand that is infroduced to a beach by this technology is of natural origin, not from a 
foreign source and hence, will not interfere as adversely with the natural ecosystem and 
biodiversity. 
"^ The US Army Coastal Engineers maintain jurisdiction over US beach replenishment. 
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3.6.7 Cost comparisons of undercurrent stabilisers, artificial coastal structures, beach 
replenishment and buffer zones 
Using cost data from Holmberg (1997), comparisons can be made between the costs of 
undercurrent stabilisers, artificial coastal stmcture, beach replenishment and buffer zones. In 
order to maintain a beach for a 50-year period it was found to cost approximately AUD$ 1.625 
million per km for artificial beach replenishment excluding an evaluation of environmental 
costs and extemalities. The cost of dredged sand was found to be $13 per cubic meter, not 
including environmental spillovers. In comparison, sandbags cost $2.2m per km and sea walls 
cost $43.3m per km. The environmental costs of these artificial stmctures include the 
compression of wave energy into accelerated nearshore currents, accelerating the loss of sand. 
Biodiversity near the shore, which is dependent on low energy shallows, is adversely affected. 
More importantly, eventually the stmctures are undermined by continuous reflection scour 
caused from the stmctures themselves. Undercurrent stabilisers cost $1.6 million per km or 
less. 
All these reactive measures are costly in both monetary and environmental terms and can be 
avoided in the future through the application of proactive planing with the use of buffer zones. 
As a rough comparison, the maintenance cost of buffer zones, without considering up-front 
capital, incremental opportunity or extemal costs, is $0.5m per km over 50 years. This 
estimate was calculated by the author using cost data from one local council in 1998 at a 
discount rate of 2%. This figure and the others given above have a number of limitations and 
require further analysis before being used to derive policy outcomes. 
3.6.8 A comparison of Gold Coast and Sunshine Coast solutions to beach erosion and 
implications for remedies 
Artificial beach protection and replenishment are generally expensive. In confrast, in most 
cases, natural buffer zones are considered best practice for beach protection and management 
and are hypothesised to be most economic in the long term. Case studies from the Gold Coast 
and Sunshine Coast may help in comparing altemative remedies to beach erosion. 
The Gold Coast tends to use artificial beach management practices, which are highly 
expensive, and attempt to freat symptoms of problems resulting from ineffective practices of 
the past. In many parts of the Gold Coast, the relevant local govemment authority has not 
allowed for extensive buffer zones. Where buffer zones may have been established these were 
desfroyed by a combination of cyclones, the constmction and extension of the Tweed River 
frainer walls, and by allowing sand mining of beach dunes. The destmction of the frontal dune 
system encourages the need for on-going beach replenishment works requiring relatively 
large levels of funding for management. Given the Gold Coast City Council's better access to 
a larger constituency pool of hands, relative to other typical coastal towns in Ausfralia, the 
council may be able to afford such projects. The council however, may be able to save 
substantial money by implementing buffer zone practices along its coastal foreshores. To 
implement buffer zones that presently do not exist may require considerable compensation to 
property owners. This potential expense in compensation could be offset by the reduction in 
the cost of the reduction in risk of property destmction from flooding and wave attack, 
especially during cyclonic periods and king tides. 
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Present buffer areas could be increased in size by further fencing and the upgrading of access 
points. Increasing buffer zone size allows sand to collect and form larger size dunes behind 
the beach. Altematively, artificial buffer zones could be created through the placement of 
sand from a foreign or local source to create artificial dimes. Some method of sand 
containment on dunes allowing for attrition to the beach for protective measures may have to 
be devised. The development of artificial dunes is expected to be relatively expensive. 
In addition to having a larger constituency pool to draw funds, the Gold Coast can rely on a 
long shore transport of sand approximately 10 times that of the Sunshine coast (Pekin, M. 
1997, pers. comm., Caloundra City Council Engineer, Febmary). North Sfradbroke and 
Moreton islands intersect the Sunshine Coast's long shore fransport of sand. 
The Sunshine Coast has implemented buffer zones along most of its beaches, thus eliminating 
the tendency for beach erosion to effect private and public property. Warana and Mudjimba 
beaches are excellent examples of this. The beaches at Warana and Mudjimba are allowed 
over time to prograde during light seas and erode during heavy seas. The erosion of a beach 
during heavy seas acts as a natural protective measure for the shore and dunal hinterland. 
During this period, on Sunshine Coast beaches, sand from the beach is taken further offshore 
to form sand bars. These sand bars make the higher energy sea swells break further out to sea 
thus reducing their energy and erosion tendencies once reaching the shore. Also, as part of the 
removal of sand from the beach face during heavy seas, the sand from dunes replaces that 
removed from the beach face. A dune scarp may form during heavy seas, providing a further 
protective mechanism to the coast. As described by Sam Smith, a former engineer of the Gold 
Coast city (Battersby 2000), a dune scarp reduces wave energy and reflects waves back to sea, 
fiirther reducing the energy of waves coming to the shore. Once calmer conditions retum, 
sand is retumed to the beach foreshore and dunal systems (Pekin, M. 1997, pers. comm., 
Caloundra City Council Engineer, Febmary). With the Sunshine Coast case, beach erosion 
and natural replenishment are cyclical or seasonal for the purpose of beach protection. 
If humans interfere wdth beach fore dunes and the natural flow of inlets this can interfere with 
the seasonal natural replenishment of beaches. Human interference of inlets or dunes 
complicates any natural beach erosion. Human interference can economically impact on local 
communities causing losses in local income to commercial operations from reduced amenity 
and environmental values due to an unsightly and often unusable eroded beach. Human 
interference of natural beach processes may also resuU in loss in property values directiy from 
property erosion or flooding. 
Buffer zones and allowing a beach to naturally erode and prograde over time, may be the least 
cost approach to maintaining a beach given the comparatively smaller constituency pool of 
funds available to the Caloundra City Council for the management of its beaches. It makes 
economic sense for the council to implement the buffer zone system, which is recommended 
by the Queensland Beach Protection Authority. 
The confrast between Gold Coast and Sunshine Coast management practices emphasises 
'nature's economy' as Gilbert White (1949) postulated over 200 years ago. Working in an 
admiring, respectful and co-operative fashion with the environment makes economic as well 
as ecological sense in the particular case of the Sunshine Coast. Nature's economy may be 
used up to a point to deal with beach erosion, but the economics may vary with the extent of 
development, population and irreversibilities for the local area as depicted in Figure 2-6. 
75 
Figure 3-3: Reliance on nature's economy for dealing with beach erosion 
Marginal cost in terms 
of sand loss and 
replenishment costs 
Development 
100% 
Natural sand replenishment 
Source: Tisdell, C.A., 2003, pers. comm., 13 Jan. 
The more build-up or development an area has, may be the less economical it is to rely on 
nature's economy. Unfortunately, the economy of nature is not always the best economy from 
a human point of view. This is not to deny that human's may in some cases use natural factors 
or elements to thefr advantage. 
3.7 Summary and policy implications 
Eventually some beaches in Ausfralia may need to be regulated in such a fashion that prevents 
ovemse and degradation from congestion or crowding of beaches. Beach conservation 
reserves may need to be set aside similar to national parks if humans are to leave future 
generations examples of natural beach ecosystems (option and bequest values). Similarly 
beach organisms, about which little is presently known, may offer solutions to human 
problems'*^. Being able to provide solutions for problems may also mean beach ecosystems 
should be protected in order to have the option to undertake future research. For example, 
beaches may offer humanity with a solution for a new lifesaving freatment or cure. 
A 'user pays' policy for heavily congested beaches may need to be considered. Altematively, 
seasonal beaches may need to be considered, where visitors can only use beaches during 
specific seasons. In England during winter it is cold and stormy. During this period beach 
visitation would be minimal which may allow a beach to replenish naturally ready for peak 
season visitation over the summer months. However, in Ausfralia, the climate is such that 
people can visit beaches all year round so it may be necessary to have periods where visitation 
is kept to a minimum to allow natural replenishment and regrow^h of beach ecosystems. 
This chapter has shown beaches are not ecological deserts able to be manipulated to meet 
humankind's immediate desires without some form of ecological loss. Beaches have a 
definite purpose in the world - they act as giant filters and digestive systems. 
The chapter also found that it is important for beach planners to understand the ecological 
aspects of beaches and consider environmental costs and resulting adverse economic 
''^ 'Almost nothing is known about the interstitial meiofauna of Australian sandy beaches' (Jones and Short 1995, p. 143). 
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ramifications from artificial beach replenishment and other 'harder' engineenng approaches 
to coastal management. Furthermore, monetary values should be presented in conjunction 
with a description of necessary natural processes and understanding in order for coastal 
planners to make wise decisions. 
This chapter has considered the environmental and economic costs and benefits for coastal 
communities of artificial beach replenishment in comparison to other methods given a 
community is tied to a reactive planning framework. Beach death should be avoided as it 
results in economic costs, including lost industrial, conservation, and tourism and amenity 
values. Ideally, coastal managers should employ buffer zones (proactive framework) 
wherever and whenever possible as it is postulated to be the most ecologically cost effective 
long-term remedy. 
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Methodology and Literature Review 
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Cost-benefit analysis, the provision of beach 
services, and the philosophy of value 
4.1 Introduction 
fri this chapter the methodology of the thesis, Cost-Benefit Analysis (CBA), is outlined from a 
theoretical perspective and insights into possible applications to beach issues are addressed. 
An example of the artificial sand bypassing systems on the Gold Coast is provided to help 
with the conceptualisation of CBA's application to addressing coastal problems. These sand 
bypassing systems are designed to address beach erosion along the South-Eastem Queensland 
cell of sand tiansport. The chapter also discusses a number of methodological considerations 
including a brief discussion of the philosophy of value and a discussion of whether 
economists should be engaged in environmental and non-market valuation, and how these 
issues relate to beach management in Australia and overseas. 
This chapter links with the previous part of this thesis by considering CBA within the context 
of beach erosion. The previous part of the thesis provided a critical discussion of the policy 
framework for the management of beach use, conservation and erosion. 
This chapter is important for the chapters that follow especially Chapter 10 that evaluates the 
costs and benefits of providing safe bathing services at the margin. While Chapter 10 does not 
represent a strict application of the steps involved in a full CBA, the principles used are 
derived from CBA. 
This chapter also provides important background theory for the valuation of a recreation 
beach visit, the benefit side of the analysis as presented in Chapters 11 and 12. Lastly, this 
chapter is also necessary to indicate how the values attained by the thesis may be useful at a 
later date. They could be used in a cost-benefit framework to indicate if in fact the services 
provided on our beaches are optimal. 
As an outline, firstly in Section 4.2 the various methodologies for aiding decision-making are 
briefly outiined. Next in Section 4.3 CBA is described in some detail, with a critical analysis 
of its limitations and its systematic application. Special brief attention is given to assessing 
benefits in Section 4.4 and an example is provided of the impacts of the permanent sand 
bypassing schemes on the Gold Coast in Section 4.5. Section 4.6 provides a discussion of 
whether economists should be engaged in non-market valuation and Section 4.7 considers the 
philosophy of value and whether some number is better than no number in non-market 
valuation. Lastiy a discussion is provided in section 4.8. 
4.2 Deciding on an appropriate methodology 
There are many methodologies to choose from for assessing or to support the decision-
making process involved in a resource change. A brief list includes: 
Cost Benefit Analysis (CBA); 
its close relative Cost-Effectiveness Analysis (CEA); 
• 
• 
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• Impact Assessment (lA) including Environmental Impact Assessment (EnIA) and 
Economic Impact Assessment (EcIA); 
• Multi-Cnteria Analysis (MCA) including Goal Programming (GP) and Decision Support 
Systems (DSS); 
• Scenario Analysis (SA); and 
• Risk Effectiveness Analysis (REA). 
Additional methods postulated by the Commonwealth Department of Environment Sports and 
Temtones (DEST) et al. (1995) include: 
• Mathematical Modelling (MM) such as Linear Programming (LP); 
• Social Impact Analysis (SIA); and 
• Opportunity Cost Analysis (OCA). 
A schematic of these methods is presented in Figure 4-1. 
Figure 4-1: Cost benefit analysis and its alternatives 
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This schematic is by no means exhaustive. For example, Safe Minium Standard (SMS) is not 
included in Figure 4-1. The Intioductory Guide of the Queensland Government's Inter-
Departmental Committee on Environmental Economic Valuation (2002) also outiines a 
number of evaluation frameworks. 
SIA presents information on social, economic and cultural effects. According to DEST et al. 
(1995), SIA's use in Ausfralia has been limited. OCA involves the comparison of financial 
and non-financial costs and benefits (DEST et al. 1995). Non-monetary impacts are presented 
in terms of unit change per dollar. MM (e.g. linear programming, LP), by implementing 
ecological consfraints can inculcate environmental values into financial analyses. SA asks 
'what if questions to establish future scenarios. For example, what would be the implications 
of a 50% loss in the area of a beach? This method is more regularly used in the private sector 
than the public sector (DEST et al. 1995). 
4.2.1 Cost-effectiveness analysis 
CEA involves the comparison of costs for different ways of achieving a set objective and then 
optimisation or the choosing of the least cost method. Objectives are set usually by physical 
limits for e.g. volume of sand on a beach within a given year or particulate matter in the afr 
should not exceed a certain level. This method is applicable where no sound measure of 
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benefits is possible. Thus, it has the limitation that without benefit estimation the set objective 
may not be efficient. 
All efficient pohcies are cost-effective, but not all cost-effective policies are efficient 
(Tietenberg 1993, p. 93). 
For example, a firm which chooses the least cost method of producing a given level of output 
will not be maximising profits unless the given level of output is one that maximises profits. 
Conversely, an output which maximises profits will minimise costs, whereas minimising costs 
will not necessarily maximise profits. 
Another example is the use of buffer zones to address beach erosion. The costs of land 
resumption and buffer zone establishment and maintenance may be compared wdth the costs 
of artificial beach replenishment. The objective here may be to maintain an average level of 
sand volume on a beach in a particular year. Such an approach assumes that the benefits to 
society from both projects will be the same while in practice they may not. In addition, the 
objective of maintaining a specific volume of sand may not be an efficient use or level of use 
of the sand in an economic sense. CBA is required to determine an efficient use or level of 
use. CEA can also be used to see the extent to which a policy change will cause a deviation 
from the least-cost benchmark if the objective is changed. 
In CEA, if all resource inputs are shadow priced at their social marginal cost (opportunity 
cost) then CEA completes half of the job required in CBA (Hanley and Spash, 1993). 
However, where market prices are used typically no social measures are included. 
4.2.2 Impact assessment 
Impact assessment (lA) attempts to quantify the consequences of various actions when 
information for a CBA is not available. It may be in the form of an economic (EcIA), 
environmental (EnIA), or social impact assessment (SIA). The problem with lA is that it fails 
to compare all the consequences of a decision with a single unit of measurement such as 
dollars (Tietenberg 1992). lA does not attempt to optimise a given situation and so fails to 
analyse in depth whether a particular decision will be preferred by or be beneficial to society. 
In economic terms, impact analysis fails to give information as to whether a particular 
situation is a potential Pareto improvement. Additionally, EcIA does not necessarily measure 
economic value, but rather it measures economic activity (Bockstael 1995). EcIA ignores 
goods and services not fraded in markets. It attempts to measure revenues and expenditures 
not social costs and benefits. An example of impact analysis is the Ausfralian Bureau of 
Agricultural and Resource Economics' assessment of the costs to the Ausfralian economy of 
meeting greenhouse gas targets written by Brown et al. (1997). 
4.2.3 Environmental impact assessments 
In confrast to EcIA, EnIA identifies, categorises, lists and then scores the physical effects of a 
project proposal. The environmental characteristics of the impacts of different projects can 
then be cross-compared (Hanley and Spash 1993). For example, where a site for relocation of 
an airport is being considered, the one with the lowest environmental impact may be chosen 
as the preferred option. EnIA considers only environmental costs. EnIA suffers the same 
problems of inefficiency as other impact analyses as discussed above. 
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According to Tietenberg (1992), recentiy EnlA's have included CBA or CEA m addition to 
fraditional impact information. Environmental Impact Statements have the disadvantage of 
tending to have masses of non-comparable information about consequences. They have the 
advantage of overcoming the 'hidden value judgements' sometimes associated with CBA's 
that 'merely quantify consequences' (Tietenberg 1992, p. 96). Also, tiie data from an EnIA is 
not comparable with other measures of project impact, especially monetary ones. Thus, the 
environment is tt-eated as separate, which may not minimise envfronmental damages (Hanley 
and Spash 1993). Lastly, the scoring system used in EnIA may not be applied consistentiy and 
may lack a rigorous theoretical foundation. Such criticism can also be made of CBA. 
4.2.4 Multi-criteria analysis 
MCA is a process for making and aiding decision-making when there are multiple objectives 
or criteria which need to be considered. For example, efficiency, equity and meeting a 
sustainability constraint may be some of the criteria considered in a MCA. With an efficiency 
criterion, MCA may be equivalent to CBA. The advantage of MCA is that qualitative data 
may be analysed. For example, MCA can establish if a particular project will be 
environmentally 'good' or 'bad' (Hanley and Spash 1993). Thus, this method may be useful 
in countries where information on environmental effects is minimal or poor. MCA caters for 
the possibility that not all things of worth can necessarily be brought to a common 
measurement unit such as money (Tisdell 1980). Robinson (1998) applied MCA Decision 
Support Systems (DSS) to provide a solution to water allocation problems in the Cattle Creek 
Catchment of North Queensland. 
4.2.5 Goal programming 
A subset of MCA is goal programming (GP). Here the decision maker has a number of goals 
some of which may be in conflict. Targets are set for each objective and the overall aim is to 
minimise the sum of deviations of realised outcomes from goals (for a number of variables set 
for each target), subject to consfraints that reflect resource demands. Hence, there are 
tradeoffs between the maximisation and minimisation of all objectives. Data requirements for 
GP are large and the setting of targets is difficult (Hanley and Spash 1993). 
4.2.6 Safe minimum standards 
The concept of safe minimum standards (SMS) was first developed by Ciriacy-Wantmp 
(1968). A SMS is the basic physical threshold, say of conservation of a species' population, 
that is required under all conditions to avoid economically irreversible depletion of the 
species and to prevent an associated unacceptable social loss (Seidl and Tisdell 2000). SMS 
are often called for when resource use has uncertain consequences and probably may 
irteversibly desfroy the resource. A standard is typically adopted as long as the social costs of 
doing so are not unacceptably high. SMS may be used in analysing a number of social and 
environmental problems. For example, Tisdell and Wilson (2002) consider the sustainability 
of turtle populations and dependent ecotourism using Ciriacy-Wantmp's socially safe 
minimum conservation standard for species survival at Mon Repos Conservation Park in 
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Queensland. Tisdell and Wilson conclude that there are a number of interdependencies 
between the sustainability of ecotourism and the sustainability of turtle species. 
4.3 Cost-benefit analysis 
CBA has the objective of ascertaining what is most preferred by society from a given 
decision, policy or course of action. To do this CBA considers what produces the greatest net 
benefit to society. CBA is used 'to impose a degree of discipline on public waste and private 
rent seeking' (Randall 1995, p. 232). However, given political consfraints, CBA may be 
overridden by more pressing moral concems. CBA's cential underlying assumption may limit 
its application. This assumption is that 'human preferences are weighted by the ability to pay' 
(Randall 1995, p. 231). In order to ascertain what is least costiy between different options, 
each having different processes and goals, economists seek to measure people's satisfaction. 
This can be done directiy or through observing choices made. Fundamentally, performance of 
a particular option is measured quantitatively, typically in monetary units where possible. 
Individual measures are then aggregated across society to see what is the best solution 
amongst competing altematives. 
Sinden and Thampapillai (1995) stipulate that from their experience CBA has always 
improved information, even when used in a reduced form. Sinden and Thampapillai (1995, p. 
1) defined the method thus; 
Benefit-cost analysis is a method to assess the relative desfrability of competing altematives, 
where desfrability is measured as economic worth to society as a whole. 
Slightiy adjusting their definition to replace 'economic worth' to 'economic value' will allow 
for the distinction between individuals who may be able to attach a measure to an 
environmental value and those who cannot. It is important to realise, that something may be 
of high value to society despite being worth little in terms of value reflected in market prices. 
Some markets are renowned for failing to reflect true social value. There are a number of 
difficulties associated with this definition as discussed below. According to Sinden and 
Thampapillai, BCA is the most frequently used method and has the most fully developed 
theoretical foundations of any assessment technique.'*^ 
4.3.1 Decision rule of CBA 
Generally, the mle of cost-benefit is to maximise net benefit subject to particular consfraints. 
One consfraint may be to meet safe minimum standards for conservation. Other exceptions to 
the mle of net benefit maximisation exist and are necessary for the stability of society and 
other moral perspectives (Randall 1995). A tme welfare analysis necessarily includes 
consideration of environmental effects and thus non-market values. It is not sufficient to omit 
consideration of such measures on the grounds of cost or unreliability of estimates. A further 
discussion of decision mles used in CBA is provided in a description of the steps involved in 
undertaking a CBA in section 4.3.3. 
^^ For a history of use of CBA, especially in Australia, see Sinden and Thampapillai (1995, Appendix 1, pp. 214-5). Sinden and 
Thampapillai also referred to the intemational development of CBA and its inculcation into US legislation such as in the River 
and Harbour Act 1902 and the Flood Control Act 1936. They also refer to Pearce (1983) and Pingle (1978) for an intemational 
overview of the history of the method. For a history of the UK and European expenence with CBA see Willis and Corkindale 
(1995). 
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Prior to a bnef discussion of the CBA process, the various limitations and criticisms of CBA 
are reviewed. When applying CBA, it is also important to be aware of the theoretical 
foundations of CBA to assess its validity. As will be seen towards the end of this section, the 
application of CBA (and Economics) wathout ethics or morals is unsound. 
4.3.2 Criticisms and limitations of CBA 
According to the Departinent of Finance (1997), CBA has the problems of false accuracy, 
self-serving analysis, infinite values, complexity, overlooked equity issues and unresolved 
theoretical issues. These problems are left for the reader to pursue. The following section 
however provides some criticism and an outline of the limitations of CBA (and to a broader 
extent welfare economics as well). 
Isolated use of CBA 
According to Hanley and Spash (1993), to use only CBA or CEA in decision-making in 
isolation from other methods is unwise. An essential prerequisite to any environmental impact 
is physical information. Tientenberg (1992, p. 96) reiterated such thoughts by stating that 
neither impact assessment, CBA nor CEA "can stake claim as being universally the 'best' 
approach. The nature of the information which is available and its reliability make a 
difference". 
CBA and democracy 
Hanley and Spash (1993) suggest that Sagoff believed there is no need to bother with CBA as 
welfare analysis should be left to the democratic process. The argument is that politicians are 
elected as representatives of the people, by the people, for the people. In other words, thefr 
decisions generally should reflect the preferences of society. Hanley and Spash (1993) 
proposed that even in this case where democracy reflects the preferences of society there still 
is a place for CBA because it can improve the honesty of the political and democratic process. 
One may argue that misuse of CBA methodology could be directed for dishonest political 
directives as well. 
Aggregating utility across individuals to attain social welfare 
Bergson (1938) attempted to state rigorously using calculus the value judgements involved in 
the derivation of the conditions for maximising welfare from the works of the Cambridge 
economists (Marshall, Principles, 1895, Pigou, Economics of Welfare 1932 and Kahn, 
Economic Journal 1935), Pareto (Cours d'Economie Politique, 1897), Barone {The Ministry 
of Production in the Socialist State, 1908), and Lemer {Review of Economic Studies, June and 
October, 1934). The elements which affect the welfare of a community may be represented in 
the absfract model developed by Bergson (1938): 
W = W{x„y,,a^^,b^^,a^^,by^...,x„,y„,a,^,b,^,ay^,by^,C\D\C\D\r,s,t,..) 
where: 
A, B = two kinds of labour; 
C, D = two factors of production other than labour; 
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X, Y - two consumer's goods; 
C,Lf = amounts of non-labour factors used in the production unit producing 
consumer's good X; 
Cjy = amounts of non-labour factors in the production unit producing the 
consumer's good Y; 
Xi, yi - amounts of A'and Y consumed by the z'th individual; 
(^xi, bxi, ayi, byi = amounts of each kind of work performed by him for each production 
unit during a given period of time; and 
r, s, t = other factors effecting welfare of community other than amounts of 
commodities, the amounts of two types of work, and amount of non-
labour factors in each of the production units. These may effect welfare 
directly or indfrectly through say the production of goods Jf and Y. For 
example, a change in the weather may effect the production of good X 
and thus lower the welfare of the community. 
Bergson took r,s,t... as given to establish the Economic Welfare Function: 
E = E{x„y„a^^,b^^,ay^,by^...,x„,y„,a^,b^,a^^,by,C\D\C\D^). 
He then outiined production unit functions of the two commodities X and Y produced as: 
X = X{A\B\C\D') and Y = Y{A\B\C\Dy) 
where: 
A^, ff A^, B^ = two kinds of labour used in the X and Y production unit respectively; 
and 
C, ly C, ly = two other kinds of factors of production used in the .Y and T production 
unit respectively. 
The general condition for a position of maximum welfare is that the differential of the 
Economic Welfare function {dE) be zero in the neighbourhood of a maximum, given E varies 
continuously with Xj,yj,..., and given production techniques and resources are fixed, that is: 
dE^O 
The necessary conditions of a maximum are then derived and are stated by Bergson (1938) as: 
1. The marginal economic welfare per "dollar's worth" of each commodity is the same for 
each commodity and for all individuals in the community. 
2. The marginal economic diswelfare per "dollar's worth" of each kind of work is the same 
with respect to each kind of work and each individual in the community. 
3. The wages of each type of labour equal the marginal value (social) productivity of that 
type of labour. 
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4. The marginal value productivity of labour equals the cost due to a shift in C or D (other 
factors of production other than labour) from one use to another. 
Bergson (1938) outlined the Cambndge analysis of the welfare of a community in a 
mathematical form similar to the following: 
/ 
£-2^t/'(.x,,3;,,a,^,6, ,a^ ,6^ ) 
where: 
L/' = is a function of the indifference function which is a loci of the combinations of 
goods consumed and work performed for which individual / is indifferent. This 
function measures the satisfaction of the /'th individual from x,-, j^,-, a^„ b^u ^yi, byi. 
Thus, the general condition for welfare maximisation from which the specific conditions can 
be derived is: 
Y,dU'=0 
Unlike the Cambridge school, Bergson (1938) in his paper never attempted to describe 
welfare mathematically as utility. This is confrary to what most textbooks in economics claim. 
Bergson did however show that it was the sum of the welfare derived from individuals from at 
least their consumption and work habits, so it may have been implied. Obviously 
interpersonal comparisons of utilities depend on one's definition of equity. The social welfare 
function is used to describe what weights are given to the utility of individuals to determine 
what is socially desirable (Pindyck and Rubinfeld 1992). Four views of equity from most to 
least egalitarian are: 
• Egalitarian - goods are distributed equally amongst members of society; 
• Rawlsian - maximise the utility of the least well-off person in society; 
• Utilitarian - maximise the total utility of all members of society; 
• Market oriented - the market outcome is the most equitable; 
Bentham in his work An Introduction to the Principles of Morals and Legislation woitten in 
1789 established the foundations of Utilitarianism, where the greatest good is attained through 
the greatest happiness to the greatest number (Pindyck and Rubinfeld 1992). Bentham argued 
that people's utility is weighted equally such that the total utility of society is maximised. 
Thus, the direct aggregation of utilities to decide between altematives involved discourse over 
weightings of utilities and definitions of equity. To overcome this discourse, all that is 
required is a ranking of altematives by individuals and then an aggregation of these 
preferences across society as established by Arrow. 
Arrow's impossibility theorem 
As written by Arrow (1987 p. 124) in his impossibility theorem: 
there is no social choice mechanism which satisfies a number of reasonable conditions, stated or 
implied... (below) ...and which will be applicable to any arbitrary set of individual criteria. 
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The theorem indicated limitations in the foundations of CBA. No social welfare function can 
be consistentiy obtained from individual preferences if Arrow's conditions, as outlined below, 
are not met. Is CBA a way of developing a social welfare fiinction? If it is then are these 
conditions reasonable and relevant for practical CBA? 
Arrow (1987) used a particular language to formulate the conditions of his theorem and this 
language included the terms: 
• alternatives - choices of action given a particular decision situation. 
• opportunity set - subset of altematives which are actually available or feasible. 
• preference ordering - each individual can evaluate all altematives and place them in 
order of preference and preferences for altematives are complete (in each pair of 
altematives the individual either prefers one to the other or is indifferent), and fransitive 
(if altemative a is preferred or indifferent to altemative b, and b is preferred or indifferent 
to altemative c then a is preferred or indifferent to altemative c). 
• profile - is a description of the preference orderings of all individuals. A social choice 
mechanism will determine the choice of an altemative from any given opportunity set for 
a given profile. In terms of the individual, the choice made from a set of altematives is the 
one which is highest on the individual's preference ordering. 
• social ordering - is the ordering of altematives made by the social choice mechanism 
such that the choice made from any opportunity set is the highest element. 
• constitution - a social choice mechanism or a function which assigns to each profile a 
social ordering. 
The theorem is now stated (Arrow 1987, p. 125): 
Condition U: The constitution is defined fr)r all logically possible profiles of preference 
orderings over the set of altematives. 
Condition M (Monotonicity): Suppose that x is socially preferred to y for a given profile. Now 
suppose a new profile in which x is raised in preference in some individual orderings and 
lowered in none. Then x is preferred to y in the social ordering associated with the new profile. 
Condition I (Independence of Irrelevant Alternatives): Let S be a set of altematives. Two 
profiles which have the same ordering of the altematives in S for every individual determine the 
same social choice from S. 
To state the next condition it is necessary to defme an imposed constitution as one in which 
there is some pair of altematives for which the social choice is the same for all profiles. 
Con(//'/zo« //(Non-imposition): The constitution is not imposed. 
A constitution is said to be dictatorial if there is some individual, any one of whose strict 
preferences is the social preference according to that constitution. 
Condition D (Non-dictatorship): The constitution is not dictatorial. 
Theorem 1: There is no constitution satisfying Condition U, M, I, N and C {sic). 
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Consequences of Arrow's impossibility theorem and reluctance to make interpersonal comparisons for 
CBA 
Thus the inconsistencies of fmding a social ordering from individual orderings and the 
reluctance to compare utilities interpersonally due to differences in definitions of equity has 
lead to economists to ignore differences between individuals and simply take costs away from 
benefits. CBA assumes that the marginal utility with respect to income for all individuals is 
constant and equal (Sinden and Thampapillai 1995). A constant marginal utility of income 
across individuals is not necessarily the case, as a dollar to one person may be worth more or 
less than and dollar to someone else. However, this assumption is necessary to operationalise 
CBA. Each person's utility (value) from a dollar will differ depending on his or her income, 
market power and general economic circumstance. A high-income person will most probably 
be willing and able to pay more for a resource change than a low-income person. Thus, CBA 
and associated methods of benefit estimation (such as CVM"^) assume willingness to pay 
(WTP) and ability to pay (ATP) represent utility and thus establish the weights for 
interpersonal comparisons of utility. The prices determined by markets are therefore the 
benchmark for the weightings implied in the monetary values used in CBA. 
Plurality of values 
O'Neil (1996) discussed the issue of the incommensurabihty of values as did Adams (1996) 
indirectiy. O'Neil suggested that CBA assumes that the source of value in all objects and state 
of affairs comes from a single particular property these objects or state of affairs possess. 
Willingness to accept compensation (WTAC) for loss and WTP for gain of environmental 
goods are designed to indicate the amount to which this property is present. Therefore, sfrong 
commensurability requires that one value, value monism, be applied to various kinds of value 
so they can be ranked. For example, if pleasure is used as a single value by which to rank 
goods, the ranking is faulty as pleasure is plural in character. O'Neil gives the example of 
beer and good conversation as not measurable on a single scale. He also stipulates that 
economists often ignore that preferences come from value not value from preferences. 
O'Neil (1996) found problems with surveys which extract WTP and WTAC measures and 
gave the example from Herodotus' Histories as one of the first of this type of survey recorded. 
Here the Persian King Darius asks the Greeks how much they would be willing to accept in 
compensation to eat the corpses of thefr fathers. No price came the firm reply. Similarly, in 
front of the Greeks, Darius asked some Indians called the Kallatiai who do eat their parents 
what price they would require to agree to cremate their dead fathers. Again, they were not 
willing to pay any price. Here Darius was attempting to gain protest responses to establish the 
commitments of their societies. Protests thus do not reveal irrationality, or sfrategic rationality 
or misunderstanding, but rather commitments to societal ethics. O'Neil (1996, p. 3) also 
pointed out that acts of exchange are social acts with social meanings and to reduce all values 
to a price is to 'cormpt the relationships constitutive of a culture'. 
O'Neil implicitiy stated that market and non-market values are not commeasurable as given in 
the Darius example above. He then covered a number of examples where values are non-
comparable. Wetiand drainage raises conflicts in values between omithologists and botanists. 
''^ In addition to the difficulty of interpersonal comparisons of utility, many CVM (contingent valuation method) proponents 
require that WTP be matched by ATP to reduce strategic bias. However, as can be seen from this discussion, ATP establishes the 
weights assigned to comparing individual utility. The utility of those people wdth a higher ATP or income will be valued more 
highly. 
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The spread of rhododendrons across Wales will affect landscape and biodiversity values 
differently. Quames that are not rehabilitated may have historical and community sense 
values in confrast to landscaping values even though botanists and omithologists may agree to 
have a quarry rehabilitated. These are all examples where a good or bad can be good bad, 
ugly or beautiful to different people and groups, thus suggesting a plurality of values. He 
stipulated that a reduction of plural values to measurement posses a barrier to reasoned 
discussion of choices. 
Weak commensurability involves the ordering of values or items in terms of 'bettemess'. 
O'Neil (1996) suggested that the process of ordering values is not important. The outcome is. 
Ordering is not required in the process of gaining a social outcome. Arrows impossibility 
theorem suggests that ordering from individual preferences does not provide a consistent 
social ordering. 
Techniques should not be relied on solely and should be open to lengthy discussion, debate, 
critical appraisal and change according to O'Neil (1996). Both technical science criteria and 
moral and aesthetic criteria both require practical judgement. O'Neil (1996) used the example 
of a veteran field worker who is in a position to better evaluate a site ecologically than a 
person with a deeper understanding of the principles of ecology but with little experience. 
Practical judgement, not a common measure, is what is used in the resolution of many of the 
world's envfronmental conflicts. 
O'Neil (1996) concluded by suggesting that the way forward is for a new environmental 
economics, an institutional envfronmental economics, one which can be interpreted as 
interdisciplinary. He suggested that a forum and not the market or state should be the model 
for institutional reform. The fomm would be focused on the associations that develop a 
concem for environmental goods and institutions that encourage the discussion of the validity 
or tmth of the reasons for particular preferences. 
O'Neil (p. 7) points to the Aristotelian fradition that is 
to craft political and social associations which enable every person to act virtuously and live 
happily while limiting the power of the institution of the market, which encourages unlimited 
acquisitiveness and thus the vice of pleonexia, the desire to have more than is proper. 
Economists are not at all ignorant of the criticisms raised by O'Neil. For example, Mishan 
(1972) gave the example that where a mob kicks to insensibility a victim; even where the 
aggregate utility of the mob exceeds the disutility of the victim society still sees fit to 
intervene. Mishan (1972, p. 975) summarised such cases thus: 
For there is much that might increase total utility, or that might realise Pareto improvements, 
that is nonetheless quite unacceptable to civilized societies and can, therefore, become no part of 
thefr agenda. 
Randall (1995) reiterated similar thoughts wdth the safe minimum standards criterion for 
accepting projects with positive net present values. 
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4.3.3 Process involved in the application of CBA 
One view of the stages involved in CBA, following Hanley and Spash (1993, pp. 8-20), is that 
many may disagree on how these stages are identified and these are offered as a guide only. 
They list the stages as: 
1. Defining the project 
2. Identifying project impacts 
3. Establishing which irr^acts are economically relevant 
4. Physical quantification of relevant impacts 
5. Monetary evaluation of relevant effects 
6. Discounting of cost and benefit flows 
7. Applying the net present value test 
8. Sensitivity analysis 
As a comparison, Sinden and Thampapillai (1995, p. 4) identify the following necessary 
steps: 
1. Identify the problem and defme the altematives to resolve it. 
2. Identify the social benefits and costs of each altemative. 
3. Value the benefits and costs of each alternative. 
4. Tabulate the annual benefits and costs. 
5. Calculate the net social benefit of each altemative. 
6. Compare altematives by thefr net social benefit. 
7. Test for the effect of changes in assumptions and data. 
8. Make the final recommendation. 
The latter definition of steps is preferable as it takes an overall perspective of the problem at 
hand instead of moving directly to project appraisal. By doing this, the most appropriate 
solution may be ascertained as altemative projects are compared on net benefit grounds. The 
Hanley and Spash (1993) methodology is a subset of that of Sinden and Thampapillai (1995). 
Hanley and Spash (1993) offered the insight of identifying only economically relevant 
impacts. 
The following corresponding steps from Hanley and Spash (1993) and Sinden and 
Thampapillai (1995) respectively are similar: 
• Steps 1 and 2 with Steps 1 and 2; 
• Steps 3 to 6 with Steps 2 to 5; and 
• Steps 7 and 8 with Steps 6 and 7. 
Sinden and Thampapillai (1995) have the additional step of providing a final recommendation 
that may be cmcial to such an analysis. 
Reformulating and combining these two methods, this thesis provides a simplified version of 
the steps involved in the process of CBA, which are: 
1. Problem and altematives; 
2. Social benefits and costs; 
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3. Net social benefit; 
4. Compare altematives; 
5. Sensitivity of analysis; and 
6. Recommendation. 
These steps are now discussed in tum following Hanley and Spash (1993) and Sinden and 
Thampapillai (1995). In this discussion, the focus is on the reallocation of resources for 
coastal foreshore and beach management. This discussion links with the previous chapter on 
beach erosion. The discussion also sets the theory for Chapter 10 on the costs and benefits of 
additional safe bathing services at the marginal. The difference there is that instead of 
estimating the total benefits and costs, these are only considered at the margin to see if 
services are optimal and can be improved. This discussion also sets the foundation for 
Chapters 11 and 12 which outline the theory and application of ascertaining the value of a 
recreation beach visit. Estimating benefits is a component of the CBA process and benefit 
estimation is given brief but special attention in this chapter. In addition, another purpose of 
this section of the thesis is to establish the basic framework for a CBA that may be referred to 
by new students of economics. 
Step 1: Identification of the Problem and altematives 
In the first step of cost-benefit analysis is to identify the problem and define the altemative 
solutions and possible consfraints. It may also include: 
1. defining the reallocation of resources being proposed; and 
2. defining the winners and losers of the resource change. 
Defining the reallocation of resources is necessary as the project cannot be appraised unless 
this definition is known. It also helps define the scope of the analysis. 
Defining the distributional consequences of the resource change is required to enable the 
aggregation of costs and benefits over the population in order to establish if a potential Pareto 
or Kaldor-Hicks improvement may occur. For example, one may wish to decide if the setting 
aside of buffer zones on the Gold Coast is worthwhile? Consider Surfers Paradise as a case 
study. The perceived costs and benefits are expected to accme to Gold Coast residents. South 
East Queensland and Northem New South Wales residents, Greater Queensland and New 
South Wales residents, other Ausfralian residents and intemational residents either directly or 
indfrectiy. 
Legislation or precedent may also determine who are the winners and losers from a resource 
change. Initially, one should be considering benefits and costs accming to the Gold Coast city 
council region. If the project goes ahead and is ftmded by other levels of govemment, will this 
mean other regions will lose from fewer project funds? This is similar to the increased 
liability that may result to local councils from beach projects and the atfraction or substitution 
of resulting development as described in Chapter 2. 
Step 2: Identification of social benefits and costs 
Step two involves the identification of specific project impacts and then isolating those that 
are economically relevant. The practitioner needs to assess how the costs and benefits can be 
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quantified m physical and monetary terms. Any quantification problems should be identified 
in this stage. 
Continuing the example above, impacts from the implementation of tiie buffer zone project 
would need to be identified. All the resources used in the establishment of the buffer zone 
would have to be listed (costs of land resumption, sand, vegetation, fencing, wood, signs, 
water, labour), as would effects on local unemployment levels, impacts on beach visitation, 
effects on Surfers Paradise visitation, effects on local property prices, resumption of land 
effects, and effects on quality of land in the region not reflected in property prices. 
Additionality and displacement. Hanley and Spash (1993) referred to the two concepts of 
additionality and displacement. Additionality describes the net impacts of projects. For 
example, where one may be assessing the benefits of reduced erosion tendencies from buffer 
zone implementation one would have to measure these benefits net of any benefits accming 
without this policy change. Benefits from increased sand deposition from the Gold Coast 
seaway and Tweed River sand-bypassing project would need to be deducted. 
Displacement refers to the crowding out of resources from other projects as a result of the 
project under consideration, especially where CBA is applied by regional development 
authorities. A project undertaken at Surfers Paradise may displace output from other existing 
beach projects in Queensland or Australia; say at Narrow Neck at Main beach, or Bondi beach 
in Sydney. If the project does displace other projects then the extent of this displacement 
needs to be considered, as does the homogeneity of beaches. According to Hanley and Spash 
(1993), perfect or one for one displacement rarely happens. Also, if there was no 
displacement of output on the Gold Coast or in Queensland then there may be displacement 
elsewhere in Ausfralia or such as at Bondi n Sydney. In addition, to the extent that the Gold 
Coast development agency may be partially funded by the Commonwealth Treasury, then this 
could be considered as part of the total displacement. As Hanley and Spash discuss, where 
regions are in recession, a special weighting of project costs and benefits may be used in CBA 
because the projects raise economic activity in the region. 
Economically relevant benefits and costs. Neoclassical welfare economics and especially the 
social welfare fiinction that society is said to maximise, are key issues in isolating relevant 
impacts. The application of CBA assumes that society's goal is to maximise the weighted sum 
of utilities across its people. These utilities depend upon the consumption of both market and 
non-market goods. In relation to beach management for example, marketed goods may 
include ice creams and surfboards while non-marketed goods may include clean sea afr, water 
and beautiful beachside views. CBA's objective is to select projects that add to total social 
utility, by increasing the value of marketable and non-marketable goods by more than any 
related reduction in utility levels from other goods. CBA is able to select the best projects 
from a portfolio by selecting those that are efficient. Positive impacts from increases in goods 
that generate positive utility or cause a reduction in their supply price are referred to as 
benefits. Conversely, reductions in the quantity or quality of such goods or increases in their 
price are known as costs. Resources used in a project have opportunity costs, as these 
resources could have been used elsewhere. For example, if a tonne of sand or two hours of 
labour are used in building a buffer zone, their next best altemative use may have been in 
constmcting an artificial beach such as at Brisbane's South Bank. 
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Step 3: Calculation of net social benefits of each altemative 
The thfrd step in the CBA process involves the calculation of net social benefits of each 
altemative. First, the benefits and costs flowing in each year need to be tabulated and then the 
respective annual net benefits calculated. Net benefits are calculated by subfracting from 
benefits respective costs. Next, the practitioner attains a net present value (NPV) by 
discounting the annual net benefits to the present period using a suitable discount rate. 
The concept of discounting to gain a present value. Costs and benefits are typically received 
at different points in time and therefore have different real values over time. People typically 
prefer not to have to wait. Waiting is a cost because most people prefer a benefit now rather 
than in the future. This is sometimes referred to as a pure time preference or the time value of 
money. For example, a dollar today is worth more than a dollar in a year's time as that dollar 
can be invested to eam interest. There is a cost for holding money or not receiving a benefit 
sooner. The cost is referred to as an opportunity cost. 
Consider the case where the bank offers an interest rate on term deposits often percent. Thus, 
a dollar invested today for a year will retum at the end of the year a net value or fijture value 
(FV) equal to the principal plus interest earned on the principal. This is equal to: 
P + rP = P(l + r) = $1 + ($1 * 10%) = $1(1 = 0.10) = $1.1 
where: 
P = principal; and 
r = the interest rate. 
A dollar today has a present value (PV) of a dollar. One dollar and ten cents in a year's time 
has a PV of a dollar. To gain a PV the practitioner needs to do the reverse of gaining a future 
value. That is, the practitioner must discount any costs or benefits that occur in the future to a 
common year, usually to the present. Discounting is undertaken by using a discount rate (r). 
The discount rate is also referred to as a rate of time preference or percentage rate of 
compound interest. Compound interest is interest that is eamed on interest. 
As outiined by Raybould and Mules (1998) the discount rate used for projects is usually the 
addition of the real rate of interest plus a risk premium matching the risk nature of the project. 
The real interest rate is the risk free rate less the inflation rate. The risk free rate is usually the 
rate of retum on Treasury bonds. 
Returning to the previous discussion, once the discount rate has been determined it may be 
used to obtain a discount factor that is equal to: 
l/(l + r ) ' 
where: 
t = period in which the benefits or costs occurs. 
The discount factor is what is multiplied with the principal to gain a PV. Thus is a dollar is 
received in 13 years time its PV is: 
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$1 * 1 /($! + 0.10)" = $1 * 1/3.4523 = 30c. 
To calculate a the net social benefit of a particular altemative as a PV the following formula is 
applied: 
^ {B -C) {B,-C,) {B.-C.) {B.-C.) {B-
,=o&..„ (l + r)' ' ° (1 + r ) ' {\ + r)' {l + rf (1 + 
where: 
NPV = net present social value of the given altemative; 
Bt = social benefits incurred in period t; 
C( = social costs incurred in period t; and 
r = discount rate. 
Where net benefits are expected to accme in perpetuity and it is assumed that net benefits are 
constant the formula applied is: 
r 
where notation takes the previous form expect benefits and costs represent those in any given 
year. 
Step 4: Compare altematives using decision rules 
In step four, the practitioner compares the NPV's of various altematives by applying a 
decision mle. According to Tietenberg (1992) and the Commonwealth Department of Finance 
(DOF, 1997) the only tmly dynamically efficient decision mle is to choose the altemative that 
maximises NPV with a given outlay of resources. Other decision mles include choosing 
projects: 
1. with positive NPV's; 
2. where the Benefit Cost Ratio (BCR) is greater than unity (BCR is the ratio of PV of 
benefits to PV of costs); 
3. with Intemal Rates of Retum (IRR) greater than a given percentage (discount rate at 
which project has NPV=0). The IRR can be gained by tiial and error; 
4. where the project meets a discounted pay back period. The pay back period is the 
time taken for PV of the Project's benefits (eamings) sfream to cover the initial costs 
(investment); and 
5. where the average net retum is a particular percentage of investment costs (rate or 
retum criterion). 
Static efficiency exists where marginal benefits (MB) equate with marginal costs (MC). This 
is depicted in Figure 4-2 with production at Qi. At this point of production net benefits, the 
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difference between total benefits (TB) and total costs (TC), are maximised as represented in 
the figure by the line segment XZ. Total benefits are equal to the sum of areas A and C. Total 
costs are equal to the area C. Thus net benefits are equal to area A. 
Note that a BCR greater than one and a NPV equal to zero do not necessarily ensure that 
marginal costs and benefits equate. When BCR equals unity and NPV equals zero, total 
benefits and costs equate. That is net benefits equal zero. This occurs at Qj. Total costs are 
represented by the sum of areas C, B and D. Total benefits equal the areas A, C and D. Net 
benefits are qual to the difference between areas A and B. If the two areas are the same size 
net benefits equal zero with production at Q2. 
Figure 4-2: Static efficiency and maximising net benefits 
MC=MB 
Value 
($) 
Quantity 
In summary, as long as organisations or govemment use decision mles one to three, 
inefficient activities may be chosen. The only decision mle that ensures economic efficiency 
is to choose those projects that maximise NPV. Rules one to three however, do offer a second 
best solution by ensuring that no activities will be undertaken by society where total costs are 
greater than total benefits. Decision mles four and five do not incorporate all benefits and 
costs, their timing, nor a net gain unlike decision mles one to three. The practitioner should 
rank the altematives from highest to lowest via the NPV of their net social benefits. 
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Step 5: Sensitivity analysis 
Step 5 involves testing the sensitivity of the ranking of altematives to changes in the data and 
assumptions. It is difficult to estimate all the necessary data and in practice this is rarely done. 
Nor can all data be estimated accurately all the time. Hence, assumptions must be made about 
the data and these assumptions may affect the ranking of altematives. Therefore the 
practitioner must: 
1. recalculate net social benefits given different data or assumptions; 
2. identify critical variables; and 
3. then reinterpret the relative desirability of altematives. 
For example, consider the case where excess demand exists for holiday accommodation and 
approval is sought for the development of a hotel on the Sunshine Coast. Several altematives 
are available at various locations. Suppose that assumption was made that the benefit 
generated per tourist per day is the price of a hotel beach front room per night per person and 
that this price differs with location. This assumption may affect how altemative hotels are 
ranked. Thus it is important for the practitioner to identify the prices at which the ranking 
changes. If the ranking is sensitive to price (price elastic), that is a small change in price 
effects the ranking) then the analyst should check the assumption carefijlly. If the ranking 
does not change after a substantial variation in price then the ranking is not price sensitive 
{price inelastic). 
Step 6: Final recommendation 
In order to come to a final recommendation the practitioner describes: 
1. whether a given altemative is desirable or not; 
2. which of the altematives is most desirable, that is which has the greatest net social 
benefit; or 
3. which set of altematives is most desirable; and 
4. the reliability of data, assumptions and recommendations. 
4.4 Benefit assessment methods and CBA 
Benefit assessment is broken into market and non-market valuation methods. There is an 
entire field of economics devoted to assessing benefits, especially non-market benefits as such 
goods are not fraded in markets. Much of the work in this area has evolved from an interest in 
environmental issues in the late 20* centiiry and a majority of the work that has evolved in 
non-market valuation has come from a sub component called environmental valuation. 
Another component where much early work was conducted, such as through the fravel cost 
method, involves the valuing of recreation at outdoor sites. Because of the interest in outdoor 
recreation, the work on the valuation of outdoor recreation has been linked with that 
conducted to value environmental factors such ecological goods and services. 
The need to value benefits from the environment or recreation arises because often markets 
for such goods (joint or multiple) do not exist. Where no markets exist, values for goods if 
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required may be developed from revealed or stated preference methods depending on the type 
of values being assessed. Stated preference methods elicit values directiy from respondents to 
surveys whereas revealed preference methods gain values indirectly through those markets 
associated with the good in question. For example, the fravel cost method uses the costs of 
fravel to a site to reveal peoples' willingness to pay to visit a site. 
Of the stated preference methods, the main current methods include contingent valuation 
(CVM), contingent rating (CRT), contingent ranking (CRK), paired comparison (PC), and 
choice modelling (CM). These are portrayed in Figure 4-3. The discussion here mainly deals 
with CM benefit estimation in general. CVM and TCM are applied in Chapters 10, 11 and 12. 
The theory of CVM and TCM is well detailed in most environmental economics texts and 
through other material in the literature. For example, see Blackwell (1995) for a detailed 
discussion of CVM and TCM. The theory of these methods is not discussed here for the sake 
of brevity and to avoid repetition. 
Figure 4-3: Non-market benefit estimation methods 
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Source: Morrison et al. 1996 
CM is a new enfrant in the field of environmental valuation wdth fewer applications than 
CVM. According to Morrison et al. (1996) in 1947 Ciriacy-Wantmp was the first to formally 
suggest using surveys to value environmental goods. As recorded in 1995, since Ciriacy-
Wantmp's original idea, 1674 CV studies were referenced in a bibliography by Carson et al. 
(1994) and in Ausfralia alone 26 studies had been conducted (Morrison et al. 1996). In 
confrast, CM has had relatively few environmental applications in Ausfralia, but such 
applications are rising in number. Table 4-1 below outlines some of these. CM has previously 
been applied in the fields of fransport and marketing according to Morrison et al. (1996). 
Often all that is required is a comparison of benefits to assess a resource change. This is 
because benefits forgone are costs. For example in deciding on free clearing limitations, 
policy makers may wish to weigh up the benefits of biodiversity conservation in sfrands of 
remnant woodlands relative to the value of agricultural production that could be achieved if 
those woodlands were cleared (Morrison et al. 1996). This is a comparison of costs and 
benefits: the cost being the lost value of agricultural production while the benefit is the value 
gained from biodiversity conservation. 
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Table 4-1: Environmental CM studies 
Year 
2000 
1997 
1997 
1996 
1996 
1994 
1994 
1993 
Author/s 
Rolfe et al. 
Morrison et al. 
Centre for Intemational Economics 
Rolfe and Bennett 
Adamowicz et al. 
Eom 
Adamowicz et al. 
Opaluch et al. 
Good 
Broadscale tree clearing on 
desert uplands 
Gwyder Wetlands 
Water supply options 
Rainforest 
Caribou habitat 
Food products 
Water based 
Landfill 
Category of value 
Environmental and social 
Improved quality, non-market 
Non-market 
Preservation 
Preservation, non-use 
Pesticide risk reduction 
Recreation 
Selection 
Sources: Morrison el al. (1997); Rolfe et al. (2000). 
In considering the correct extent of buffer zone areas for protection of beaches from beach 
erosion an analysis of the benefits of buffer zone establishment and maintenance can be 
compared with those forgone such as from resort development. In these cases some 
assessment of benefits is required. Because of the inherent problems of gaining reliable 
estimates of non-market benefits, such as environmental values, people such as Morrison et 
al. are attempting to refine methods currently available. The problem remains that many of 
the biases related to the very nature of hypothetical questioning are also inherent in CM. 
The process of comparing benefits is important in the allocation of resources for 
environmental purposes. A balance is required such that not too many or too few resources 
are allocated to preserving the environment^". An accurate assessment of benefits is necessary 
for this purpose (Morrison et al. 1996). If environmental benefits are assumed infinite, an 
over-allocation of resources for preservation purposes may be made. However, where 
environmental benefits are ignored an under-allocation of resources for environmental 
purposes may occur. 
4.5 An example of Benefit Assessment: The impacts of the Tweed River Entrance 
and Gold Coast Seaway Sand Bypassing Projects 
In order to put in context the assessment of benefits it may be useful to consider an example 
of two projects on the Gold Coast, namely the Tweed River Enfrance and Gold Coast Seaway 
Permanent Sand Bypassing Projects. The focus of this section is on the benefits derived for 
beach protection and resulting recreation. By considering the specific nature of the projects it 
may be shown that not only are they intended to sustain the net northerly fransport of sand for 
down-drift users, but also provide benefits at the site of sand collection. These benefits are in 
addition to the benefits from improved safe navigation through the respective seaways. Safe 
navigation improvements result from a reduction in sand on the southem fraining walls and a 
reduction of shoaling at the enfrance of the estuaries. 
4.5.1 The purpose and nature of the Gold Coast Seaway Permanent Sandbypassing System 
The Gold Gold Coast Seaway project consists of frainer walls and a sand bypassing system. 
The sand bypassing system which includes a pumphouse positioned in the foredunes at the 
northem end of the Main Beach spit and a jetty with associated pumps and pipes extending 
It may in fact be optimal to not have 100% conservation of remaining available areas. 
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494m out to sea perpendicular to the shore. The jetty is constmcted of a steel frame and 
wooden deck and lies 6m above average sea level. Constmction began in 1985 and was 
completed by 1986. The poles supporting the jetty are 600mm in diameter, made of hollow 
steel, and are 25m in length. There are 10 jet pumps at 30m intervals from the seaward end of 
the jetty. Lights line the jetty at similar intervals to the pumps. The intakes of the jet pumps lie 
17m below deck level or 1 Im below average sea level. 
The role of the bypass system is to fransport northerly drifting sand frapped by the southem 
seaway fraining wall to the southem end of South Sfradbroke Island. A plan of the project is 
presented in Figure 4-4. The sand is collected on the seabed by suspended jet pumps and 
sloping fumes fransport the sand to the shore. TTie resulting concenfrated sand water slurry is 
then pumped through a 400mm diameter, 1.5km long polyurethane-lined steel pipe, under the 
seaway. The slurry is then discharged onto the ocean beach of South Sfradbroke Island. 
Figure 4-4: Gold Coast seaway sand bypassing system 
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Because of the system, sandbars and gutters have formed on either side of the jetty as 
depicted in Figure 4-4. The sandbars provide ideal surfing waves. On Sunday 7 December 
1997 at 9:14am (mid-low tide) there were about 100 water users on the left of the jetty in 
total. Some were swimmers and boogie boarders. The majority of users were catching waves 
that formed across the sand bar. On the left hand side on the beach there were about 100 
people using the beach for various recreation activities, mainly sun bathing and relaxation. On 
the right hand side of the jetty there were about 50 water users, again mainly there to catch 
waves. On the right hand side of the beach there were approximately 100 people engaging in 
similar activities to those on the left. There was a small recreational fishing boat positioned to 
the end of the southem frainer walls. Two jet ski riders were using the area wnthout 
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conflicting directly with other activities. Noise pollution from the skis may have been an 
extemality to some beach users. 
On the jetty itself, there were five recreational fisher people and one sightseer. Enfrance fees 
to use the jetty include $2 for fishers and $1 for sightseers. Fees were collected at a kiosk (one 
person employed) which also sold refreshments. 
As can be seen from this observation, the imposition of the permanent system has created a 
useful recreation site. The permanence of the gutters created from sand collection of the 
system has also created a reliable and consistent surf break. Because of this reliability and 
consistency of the surf break, beach goers frequent the site.5' 
4.5.2 The Tweed River Permanent Sand Bypassing Project 
The Tweed river sand bypassing project very similar to the one at the Gold Coast Seaway. 
Together the projects ensure a net long shore fransport of sand continues to the Gold Coast 
beaches from New South Wales (NSW) and to the North to Sfradbroke Island. This ensures 
that sand is not frapped indefinitely in any particular 'cell' of the fransport system. In 
December 1997 (author's observation Sun 7 December 1997, 11:32am) Duranbah beach had 
sand dunes which were not fenced, with limited vegetation and excessive erosion. 
The Tweed river's frainer walls were historically established for safe navigation of recreation 
and commercial boating activities (Allen, M., Coastal Management Branch, Queensland 
Department of Environment, 10 December 1997). In fact the frainer walls were established in 
1880 and continued to be constmcted across the period to 1910 by the NSW govemment. 
From 1962 to 1964 the Tweed walls were further extended by the NSW govemment (Myers 
and Scott, 1985). 
In 1989 severe erosion occurred on southem Gold Coast beaches. Stage 1 of a nourishment 
project for these beaches was commenced involving 3.6 million cubic mefres of sand. This 
was funded 75% by the Queensland govemment and 25% by the Gold Coast City Council. In 
1990 the Delft Hydraulics Laboratory (1970) Report was reviewed and negotiations began for 
the joint Tweed River sand bypassing scheme (Jackson 1992). The scheme is funded by the 
New South Wales (75%) (Hyder et al. 1997a) and Queensland (25%) govemments and the 
Tweed Shire and Gold Coast City councils undertake the day to day operations. The Gold 
Coast city council offered a tendering process to atfract potential confractors. 
4.5.3 Costs and benefits of Tweed River Entrance Permanent Sand Bypassing Scheme 
Table 4-2 and Table 4-3 highlight the main negative and positive impacts respectively for the 
Tweed River project. Some impacts are obvious while others require specialised information 
as given by Hyder et al. (1997a). Bockstael (1995) also outlined essential economic impacts 
from beach replenishment projects. 
One of the major recreation benefits from the permanent sand bypassing scheme across the 
Tweed River is an improvement in the wave breaks for southem Gold Coast beaches. 
^' Any visual disamenity of the system's structure scarring the landscape appears not to affect the decision by beach users to visit 
this particular site but may have affected other previous or potential visitors. 
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Table 4-2: Project costs 
Cost Measurement value Measurement method 
Project costs 
Jobs - labour 
Equipment - capital 
Raw materials - sand 
If previously unemployed then not 
included in costs as next best altemative 
use, opportunity cost = 0 
Market values 
Fixed costs (apportioned across life of Market values 
project) 
Market values 
Opportunity costs of capital, labour and 
sand 
Wage rate *hours worked 
Price of capital, interest rate*value of 
capital 
Aesthetics 
Visual amenity losses Market and non-market CM, CV, Hedonic Price 
Water quality Various Large literature (Smith and Desvouges 
1986) 
Productive 
Fisheries, commercial, recreational Turbidity of water, loss offish spawning 
grounds and production 
Market values 
Downstream effects of above 
Ecological effects 
Loss of habitat, at all points on site of 
permanent project, downstream where 
sand deposited 
Non-use Non-market valuation 
Negative effects on local amenities 
(public good) and community quality of 
life (esp. Letitia spit community) 
Change in character of community with 
increased development 
Non-market valuation 
Increase in burden of public infrastmcture 
from increased activity, commercial and 
recreational facilities. Increased demand 
for roads, water, sewerage, police services 
Various 
Increase in erosion control liability in 
future as project creates development 
incentives due to increased inventories of 
risk 
Literature from Stronge (1995), Bockstael 
(1995), Cordes and Yezer (1995) 
Large concem for relinquishment of US 
Federal liability of flood protection and 
control at tum of 20"* century. 
4.5.4 The impacts and economic values associated with surfing 
It is well known that surfing is an important stimulus to the Gold Coast economy offering 
some of the best surfing sites in the world. One of its most populated areas is known as 
Surfers' Paradise. Prior to the implementation of the permanent sand bypassing project these 
surfing sites had a reduced volume of sand available. The project was expected to have a 
direct impact on the amount of sand available to Southem Gold Coast beaches (Hyder et al. 
1997b, p. 58). 
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Table 4-3: Project benefits 
Benefit Measurement value Measurement method 
Safe navigation Recreation - consumer surplus 
Commercial - producer surplus 
Cost of potential accidents and lost 
tourism surplus for recreational fishing 
and pleasure craf\ and spillovers to 
commercial fishing and other related 
industries 
Sand supply to Gold Coast beaches 
Flood control and storm protection for 
Gold Coast Properties 
Change in value of existing residential 
commercial property or 
Decrease in property value if beach was 
destroyed 
Amenity benefits to properties adjacent Change in real estate price for the life of 
to Gold Coast beaches the project', 'property owners gain from 
being near a more attractive shoreline or 
one that offers better recreational 
opportunities' (Bockstael 1995, p. 9) 
Reduced cost of buffer zone 
maintenance 
Recreation (only those coming from 
distance, those whose property values 
are not affected so are not double 
counting) 
Increase in quantity of sand supplied 
Increase in quality of sand supplied 
Change in consumer surplus/willingness 
to pay from extra sand 
Assessment of damage, repair and 
replacement cost 
Hedonic Pricing 
Hedonic Pricing 
Cost saving (avoiding additional buffer 
zone maintenance costs of any other 
costs). See also Raybould and Mules 
(1998). 
Direct question survey^^, Zonal Travel 
Cost (outdated according to Bockstael 
1995), Rapid Environmental Valuation 
(Davis and Tisdell 1996), Travel Cost 
with Random Utility Modelling (van 
Bueren 1997) 
Tourism 
Profits to commercial establishments 
from change in quality of the beach 
(Bockstael 1995; Driml and 
Common 1995) 
Market, producer surplus before tax Incremental total revenue less total cost 
Downstream benefits (where sand moves 
to a new location) of above must be 
counted and discounted where not 
accruing immediately 
Non-use and use Similar methods to above and below 
Ecological benefits Non-use values Contingent Valuation (CV), Choice 
Modelling (CM) (Morrison et al. 1996) 
Positive effects on local (public good) 
amenities and community quality of life 
and amenities associated with beach 
communities 
Indirect use and non-use values Various 
Hyder et al. (1997b, p. 58) who undertook the Surf Impact Assessment of the project 
suggested that 'Surfing is an asset to the region for recreational value as well as economic 
value'. Surfing Ausfralia wide generated $806.5m" in sales per year in 1996 (Surfing 
Ausfralia 1996). Approximately $200m of this can be attributed to the Gold Coast according 
^^  According to Bockstael (1995) substitute beach sites for recreation and congestion at recreation sites must be taken into 
account. 
^^  This monetary impact value was determined without considering multiplier effects. 
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to Giles (1994). These figures include the sale of accessories, surfboards, bodyboards, 
wetsuits, clothing from surf shops or sport stores; and surf blank production and sales of 
publications and fravel for surfing recreation. The sales Ausfralia wide for fravel which 
includes recreational surfing are estimated to be $46.8m. 
Modelling the supply of surfing breaks 
The impact on surfing quality at the southem Gold Coast beaches was an important 
consideration in the appraisal of the Tweed River Permanent Sand Bypassing Project (Hyder 
et al. 1997b). Surfing quality {q) and possibly quantity is a function of beach bar existence {b) 
which is a function of sand supply {s) and wave climate (w): 
q = fib) 
b = f{s, w) 
Therefore, 
q = f{s,w,e) 
where (e) defines other variables. Typically, s and w are related to each other. This lack of 
independence violates the assumptions of ordinary least squares regression that explanatory 
variables are independent. Surfing quality for more experienced surfers may also be related to 
the existence of a reef upon which waves may form and break in a predictable fashion. Sand 
may offer a safer break for beginners because it is more forgiving than coral or rock. 
Prior to engaging in a review of the explicit economic literature pertaining to beaches 
(considered in the next chapter) it is necessary to first define the concept of 'value' and 
discuss the concems amongst economists over environmental and non-market valuation. The 
economic literature of beaches is dominated by environmental and non-market valuation 
studies which is to be expected as many of the world's beaches are provided outside of 
markets. 
4.6 Economists' engagement in non-market valuation and implications for beach 
management 
There are a number of concems amongst economists over the validity of non-market and 
environmental valuation. These concems can be listed: 
1. Is the valuation of non-market goods based on market concepts invalid? 
2. Because goods are not fraded in markets does this mean they are not valuable? 
3. In govemment and in the courts, non-market values are being demanded. Is non-
market valuation a respected area for research and study in Ausfralia? 
4. What exactiy is meant by value? 
5. What is wrong with non-market values: Is some number better than no number? 
These concems for non-market and environmental valuation can be discussed in the context 
of beach management by considering an additional two questions: 
6. Are beaches market or public goods? 
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7. How has Australia's cultural, political and social institutions characterised beach use 
and how does this compare to beaches elsewhere? 
hems 1, 2, 3, 6 and 7 are addressed next followed in order by 4 and 5. 
It should be acknowledged that when talking of the demand for non-market goods there is no 
market for the goods. However, the demand for non-market goods and services exists. For 
example, there is no doubt a quantity of visits to a beach^" even where no entry price is 
charged. On some beaches in parts of the United States (e.g. New Jersey and Florida) and 
Europe (e.g. Italy) people pay access fees in order to visit the beach and use associated 
facilities. Beach recreation in such places is a market good, in the sense that people may be 
excluded through a charging regime. In most parts of the world and Ausfralia however, 
beaches generally are open to public access and no entry fees are charged. In Fiji, it is 
possible to own a beach or bay and thus there is a market for the beach resource as well. This 
is proof that there is a demand for beach recreation and the beach as a resource. Because 
people are not charged for visitation does not mean beach recreation has no demand or value. 
In Ausfralia, beaches are open access resources and unrestricted in most cases for recreational 
use. The legal, political and cultural institutions have determined beach access and the 
services provided by the beach are undervalued and subsidised fully. For example, in the 
United States, m Florida, some beaches are private and others are public. An example used by 
Bell and Leeworthy (1986) is to imagine if half of the market for oranges became free. This of 
course would lower the market value of oranges that are not free. In the same way, because 
access to the majority of beaches in the world is free, the price for recreation will be lower at 
beaches where an enfrance fee is charged. The lowering of the enfrance price at beaches 
where a charging regime exists may make the charging of access fees uneconomic and may 
prevent charging at other beaches which may have otherwise charged. The differentiation of 
the sectors of the market for beach recreation into those that do charge and those that do not 
may draw parallels wath those markets where there is information asymmetry as described by 
Akerlof (1970) in his 'market for lemons'. 
As outiined in Chapter 2, Ausfralian institutional development, has ensured that the property 
rights over the beach and coastal foreshore rest with the state. These institutional 
arrangements have prevented the existence of a market for beach recreation. Fortunately, the 
market system is not the only mechanism for signalling the value of goods and services. 
Presently valuation methods are used to attempt to estimate market values through 
hypothetical or surrogate mechanisms. In such cases however, the market is still the 
benchmark for value. What other methods are available? Tunny (Gene, 2001, pers. comm.., 
Department of Economics, The University of Queensland, March) suggested that because 
value can only be measured as market values, non-market valuation may be 'like a blind man 
trying to find a black cat in a dark room' where the black cat does not even exist. It may be 
argued that decisions over the allocation of non-market resources should be left to the 
political process. However, some politicians are demanding market values for non-market 
goods, there has been a worldwide push, and evidence of success for market based 
instmments which help solve environmental and natural resource problems. As an example of 
^^ Consider the hundreds of thousands even millions of visits made to Australian beaches over a typical summer weekend to 
establish if demand for beach recreation exists. This estimate considers 500,000 visits to a typical urban beach per year, with 365 
days in a year multiplied by eight percent of the 7259 mainland beaches in Australia which are urban. Wilkinson (1996, p. 22) 
estimated that 8% of mainland beaches were classified as urban. This figure is conservative because non-urban beach visitation is 
popular also e.g. Fraser and Moreton Islands. 
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the political demand for non-market values the New Zealand Govemment recently required 
the Treasury Department to value the biological diversity of marine species to help in 
resource allocation decisions. Also, in Ausfralia, success has been made with fradeable quotas 
in sustaining various types of natural fish stocks. 
Nobel laureates including Arrow and Solow are advocates of CVM for compensation for 
damage assessment in environmental damage cases (Arrow et al, 1993). Arrow and Solow 
were on the National Oceanic and Atmospheric Adminisfration (NOAA) panel which 
concluded, 'CV studies can produce estimates reliable enough to be the starting point of a 
judicial process of damage assessment, including lost passive use values' (Arrow et al, 1993, 
p. 4610). The panel did establish a number of guidelines'^ for implementation of CVM and 
did qualify thefr conclusion by stating that CV studies are only as reliable as thefr 
practitioners. Since the use of CVM in aiding decision making over whether or not to allow a 
mine in the Kakadu Conservation Zone (Imber et al. 1991) and the decommissioning of the 
Resource Assessment Commission in the middle of the 1990's, non-market valuation has 
been relied on by State and Commonwealth agencies to a lesser degree in Ausfralia. This 
lower level of reliance occurs despite the developments being made in environmental and 
non-market valuation by the United States NOAA, especially with regard to beach valuation 
in Florida and Califomia'^. 
4.7 What is meant by value? In defence of environmental valuation. 
Robinson (1962) devoted a chapter in her book Economic Philosophy to the economic 
defmition of the concept of value and its operation in economic analysis. She cited the 
classical writings of Smith, Ricardo, Marshall, Marx and Schumpeter, all of whom provided, 
at the foundation of their models an assumption about the definition of value, whether implied 
or explicitly stated. These defmitions range from the wage theory of value to the just price 
theory of value. 
Robinson (1962) stated value to be a metaphysical concept and discussed its defmition in a 
narrow way through economics. In the opinion of the author of this thesis, value can have 
different meanings for different occasions, as discussed previously in Section 4.3.2 on the 
plurality of values. Of course value may also have different meanings for different disciplines. 
In reply Robinson might suggest, 'So what? What really matters is its meaning and operation 
in economies'. In her conclusion and infroduction she isolates the importance of the concept 
of value: 'Value wall not help (in measurement of economic aggregates). It has no operational 
content. It is just a word' (Robinson 1962, p. 47). 
To the author of this thesis a good or service can be 'good value'. What is meant here is: more 
is gained (probably metaphysical and not measurable whether called utility, satisfaction, or 
benefit) from what is bought than what is lost from its purchase. Usually what is lost from 
purchase is a good's opportunity cost or the opportunity of the next best altemative purchase 
which can be valued in terms of money. The problem with this definition is that value is 
gained to some while to others a good may not be 'good value'. In addition, what is gained 
above what is lost is a subjective concept and probably very difficult to estimate in monetary 
'^ Smith ero/. (1997, pp, 225-6) provide a brief discussion of the NOAA panel's guidelines. 
'^ The website http://marineeconomics.noaa.gov/ provides details of NOAA's beach valuation research in Southem California. 
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terms. Hence, under this definition, Robinson seems correct in saying that value is value is 
just a word the meaning of which is impossible to pin down. What about the broader 
definitions of value? 
The Australian Macquarie Dictionary (1985, p. 445) defines value as 'that property of a thing 
because of which it is esteemed, desirable, or useful, or the degree of this property possessed; 
worth, merit, or importance'. Here a number of defmitions are contained including the 
economic definition of value in use. The next definition given by the dictionary is the 
economic definition of value in exchange: 'the worth of a thing as measured by the amount of 
other things for which it can be exchanged, or as estimated in terms of a medium of exchange' 
i.e. money. The latter part of this definition is the one used in environmental valuation. The 
value of an environmental or non-market good is its worth as estimated in terms of a medium 
of exchange. Hence, market prices determine the value of a good or service in a market 
economy, no matter how imperfectiy and non-market valuation attempts to place a market 
value on goods or services are not fraded in markets but are considered to be of importance to 
society. Hence the definition used here for value is subjective and broad and means the 
importance of a good or service to society whether traded or not. Further, because value (or 
importance) is in many cases, whether correctiy or not, determined by prices in a market 
economy, market prices are a sensible measure for the value of a non-marketed good. If non-
marketed goods are to compete with marketed goods in the allocation of scarce resources 
then their value needs to be given in terms of the medium of exchange, money. 
Robinson (1962, p.47) posed the following question, 'Is it value that determines prices or 
prices that determine value?' In a market economy probably both processes are at play 
however in an incomplete way. For example, a cotton shirt's value to a consumer and 
producer wall be different and thus a consumer will probably pay less than he or she is willing 
to pay and the producer will probably charge more than he is minimally willing to sell. Hence 
the shirt is of less value to the producer than to the consumer and a frade is made. However, 
this is not to say that the producer does not value the shirt for the profit is provides. 
Sometimes value does determine prices and sometimes prices determine value. If it is 
generally agreed that the market system is our best of a number of imperfect economic 
systems, then why not value non-market goods in terms of the measuring rod of the market 
system, market prices. In the market system often prices determine the importance of a good 
to society. In this thesis the term value is used mean importance to society. 
4.7.1 Non-market valuation: Is some number better than no number? 
Assuming that undistorted market prices are the best measure of the importance or value of 
good or service to society in a market economy, are present methods sufficient to provide 
comparable prices? Quite simply if more environmental and social degradation would have 
occurred than is optimal from an economic viewpoint without the use of non-market valuation 
to direct resource allocation, then some number is better than no number. 
4.8 Discussion 
CBA has the advantage of making a statement about the aggregated distributional effects 
from a resource change. It also describes the net result for society as a whole from a resource 
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re-allocation. The method has the advantage that the time partem of gains and losses are 
explicitiy considered. CBA is not free of problems and if one is unhappy with portions of the 
CBA process then these can be omitted (Hanley and Spash, 1993). For example, if the 
problem lies in the discounting process then costs and benefits can be presented without 
discounting. In environmental valuation, environmental benefits can just be listed. Obviously 
in such cases a proper CBA will not result; however, such a study would still be useful in 
presenting the effects of a resource change. 
CBA is a useful way of presenting information about the effects of a resource change on the 
environment. It may be particularly useful in considering welfare gains from the provision of 
coastal foreshore and beach services such as artificial beach replenishment projects, lifesaving 
and other beach recreation services. Hanley and Spash (1993) stipulate CBA should not be 
used as the only decision support technique. At the same time, in the case of a resource 
change, CBA is too useful not be used at all. CBA is not fault free and as long as it is open to 
peer, and public criticism and its users are aware of its limitations and problems, it will 
remain a comprehensive tool for welfare analysis. 
This chapter defined value as importance to society and found that environmental and non-
market valuation can be defended both theoretically and for practical purposes. These issues 
aside the focus now turns to the economic literature that explicitly considers issues in beach 
management. 
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I l l 
Specific beach literature: The relevance of a safe 
bathing environment to beach recreation demand 
and site selection and the optimal provision of 
beach services 
5.1 Introduction 
The literature review of this thesis can be broken into two broad areas. Ffrst there is the 
economics literature which discusses beaches explicitiy. Specific beach literature can be 
broken into those studies concemed with beach economic impact and non-market valuation 
and those studies concemed with optimal provision and use of beach services. 
The second broad area of literature is the economic theory of clubs, which forms a separate 
chapter. Chapter 7. The theory of clubs links well with the review of the economic optimality 
studies as the theory of clubs considers how well clubs may provide such services. 
Throughout the review chapters there is a general theme of assessing the relevance of the 
literature to analysing the economics of surf lifesaving and lifeguarding. 
Beaches in Ausfralia and overseas are an important natural recreation resource for 
holidaymakers and residents. Ausfralian beaches are amongst the best in the world, offering 
superior quality sand, water, climate and safety. Moreover, it is important to Ausfralian tourist 
and domestic markets that our beaches are reasonably safe. 
Surf Life Saving Ausfralia (SLSA) is the voluntary organisation that ensures a safe bathing 
environment on Ausfralian beaches. In many coastal towns, complementary professional life 
guarding services are also provided on weekdays when volunteers are typically unavailable 
and demand for beach visitation is lower as compared to weekends. In some cases, paid 
lifeguards operate on the same pafrols as volunteer lifesavers. Not only do the members of 
SLSA provide rescue and first aid facilities, they also ensure for the prevention and 
recognition of potentially dangerous situations thus reducing the probability of a surf fatality 
occurring. In addition, SLSA through courses and examinations provides the base level of 
qualification for professional lifeguarding. Surf life saving and lifeguarding are 
complementary and highly integrated and dependent services. It is hypothesised that one 
reason for people choosing a particular site or section of a site over another is that it is safer 
or that life saving and first aid facilities are specifically provided. 
This chapter's first purpose is to review the literature on the demand for people's visitation to 
beaches for recreation. There are few studies that attempt to investigate safety as an 
explanatory variable. For example. Cutter et al. (1979) describe safety as one reason for beach 
site selection. However, the purpose of thefr paper was to investigate the role of use 
preferences in determining the selection of specific beach environments for recreation and 
therefore, they considered the correlation between stated ideal characteristics and actual 
reasons for beach visitation. // is proposed that no complete model of beach recreation 
demand has been devised to date, as models do not include variables that account for safety 
or lifesaving and first aid facilities. Many of the studies which come from the United States 
attempt to model recreation demand for beaches in order to ascertain the value of sand 
replenishment projects and thus ignore the inclusion of a safety variable. In a model for beach 
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recreation demand, a variable should be included which accounts for the provision of a 
flagged area with accompanying life saving and first aid facilities. 
A Model to help explain beach recreation demand is summarised in the chapter including a 
variable that attempts to account for safety. Ways to evaluate the value of safety are then 
discussed. The literature pertaining to optimal provision of beach services is considered after 
an outline of the beach valuation and impact studies. 
5.2 The explicit literature on beach economics 
The literature of the economics of beach management can be split into two broad areas: that 
from Ausfralia and that from overseas. The literature is far more abundant from intemational 
than domestic sources and the main reason for this may be that the Ausfralian population is 
small relative to the rest of the world. The abundance of intemational literature on beach 
economics relative to that of Ausfralia may also be due to a number of issues concerning 
institutional arrangements, social, economic, political and historical factors, or it may simply 
be due to the legal namre of our beaches being open access to the public primarily for passive 
use.^ ^ There is also an abundance of economic beach literature from the United States and this 
may be because most of the work conducted involves environmental and non-market 
valuations and Ausfralians on average in comparison are either not aware of the methods or 
are averse to undertaking and using such methods.^^ The domestic literature on the economics 
of beach management is now considered. 
5.3 Australian beach literature 
The Ausfralian literature on the economics of beach management is sparse compared with the 
number of overseas studies, especially those from the United States. Like the intemational 
literature, beach replenishment projects or related materials concemed with beach erosion 
dominate. Many of the erosion studies are not considered here, as they are not directly related 
to issues involving lifesaving (e.g. Raybould and Mules 1999). There have been some reports 
commissioned into beach erosion in South-East Queensland particularly on the Gold Coast. 
However, these reports have an engineering focus as apposed to an economic focus (e.g. Delft 
Hydraulics Laboratory, 1970). Other studies such as Hyder et al (1997) from the Gold Coast 
include environmental impact assessments and more general status reports on sand bypassing 
schemes (e.g. Coughlan and Robinson, 1990). 
There are sfridies from Fraser Island which consider recreational values of the island using the 
Travel Cost and Contingent Valuation methodology (Hundloe et al, 1990). There was a 
Queensland Commission of Inquiry into the Conservation, Management and Use of Fraser 
Island and the Great Sandy Region (1991). The discussion papers from this inquiry consider a 
broad range of issues. In particular, there are a number of issues raised about the use, 
management and environmental impacts from tourism and recreation that are related to 
beaches (Queensland Commission of Inquiry into the Conservation, Management and Use of 
Fraser Island and the Great Sandy Region, 1990, Chapter 12). 
Chapter 2 or Blackwell (1999) discussed the legal framework and access status of Australian beaches. 
For example the Resource Assessment Commission which undertook a contingent valuation study of Kakadu Conservation 
Zone (Imber et al. 1991) was decommissioned in the 1990's. 
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The Resource Assessment Commission (1993) undertook a report on Coastal Zone 
Management in Ausfralia. However, recent govemments for various reasons, valid or invalid, 
have ignored many of its conclusions. The report was required to cover a broad range of 
issues and beach management specifically was not considered in any great detail. It did, 
however, provide useful information with regard to the legal characteristics of the Ausfralian 
Coastiine. The Ausfralian Bureau of Agricultural and Resource Economics (1993) 
investigated the current status of and prospects for using economic instmments to better 
manage Ausfralia's coastal resources, by drawang from local case studies in various states. 
Some of the Ausfralian economic beach management studies include; Carlsen (1997), Pitt 
(1992a, 1992b) and Boaden (1998). Carisen (1997) and Pitt's (1992a, 1992b) work is of an 
economic nature, while Boaden's (1998) encompasses a proposal for a broad based study of 
the importance of beaches, socially, culturally, economically and environmentally. The 
objective of Boaden's proposed study is to give a more integrated approach to the better 
management of Ausfralian beaches and to meet the goals of ecologically sustainable 
development. Carlsen's work is discussed next and Pitt's work is detailed in Table 5-1, Table 
5-2, and Table 5-3. 
5.3.1 Review of Carlsen's Environmental Audit of public lands 
Carlsen (1997) accumulates information from previous studies to undertake an environmental 
audit of the Upper North East Region of NSW. He develops and measures the concept of 
gross economic use value of public lands in the region from the sum of gross market use 
value and user surplus of non-marketed values. His study does not attempt to measure non-
use values but instead indicates a ratio of recreation and tourism users surplus to non-use 
consumers' surplus of 1:3 from previous studies. 
Consumer surplus gross value, double counting and expenditure as value 
Typically consumer surplus is known to be a net value? It is the total willingness-to-pay of 
consumers above the total revenue provided to the supplier of the good. Carlsen's paper 
attains consumer surplus for non-marketed public lands which represent both gross and net 
value. Where no price is charged for a good, its net value equals its gross value (ignoring the 
supply costs to govemment and opportunity costs of having the land in an altemative use). 
Similarly with beach access where the entry fee is zero the net and gross value of consumer 
surplus are equal. Thus while consumer surplus as a concept is net in natvire it is appropriate 
here in Carlsen's paper to describe it as a gross value. 
Even though non-market values are derived from surrogate market values, the addition of 
non-market and surrogate market values as conducted by Carlsen should not be seen as 
double counting. Carlsen assumed that gross expenditure associated with recreation and 
tourism is a sound representation of the market value of such activities. As was outiined in the 
previous chapter, 'value' means 'beneficial to society'^^. Expenditures/jer se are not always 
beneficial to society (Bockstael 1995). 
Chapter 4 provided a discussion of the definition of value and a defence of environmental valuation. 
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Economic evaluation of beaches in North-eastern NSW 
The Gross market value of tourism and recreation on beaches in the Upper North East region 
of NSW were estimated be $200 million and $77 million respectively, being some 69% and 
51% of total tourism and recreation values on public land respectively (Carlsen 1997, p. 234). 
If these gross market values for beaches from tourism and recreation are then added to user 
surplus measures or user non-market values of $360 million (Carlsen 1997) then the gross 
economic value of beaches m the region amounts to $637 million or 57% of total tourism and 
recreation values on public lands in the region. Terrestrial sites were the next most valuable, 
then boating followed by fishing, and lastly diving. These estimates are based on an 
assumption that 66% of the visits to the region are due to beaches and coastline structures. 
The author suggested that this assumption might be easily tested by sensitivity analysis. 
Carlsen (1997, p. 236) found via an input-output analysis the economic impact of recreation 
and tourism to be $437 million, 87% of the total economic impact of commercial activities 
from public lands in the region. This economic impact includes direct impacts and production 
and consumption flow-on (multiplier) effects^". These two activities represent about 10.5% of 
total economic activity in the region in 1992/93. Extrapolating using the figures given by 
Carlsen, beaches may provide in purely use value terms (57% of 87% of 10.5%)) 5.2% of 
regional economic activity in the Upper North East region of NSW. Hence, even while 
ignoring non-use values, and other use values such as commercial fishing, this shows that 
beaches are of considerable economic importance to the region. 
5.3.2 Data gaps on level and nature of beach visitation 
Gaps in data on 'the level and nature of beach visitation' for tourism and recreation do exist as 
highlighted by Carlsen (1997, p. 238). Data on beach visitation and type of visitation 
(numbers on the beach and in the water) are recorded on those Australian beaches which are 
patrolled by lifesavers and lifeguards. Patrol times typically correspond to those periods 
during the year when demand for beach use is highest. Experience gained across the 20th 
Century has allowed lifesavers and guards to structure patrols in order to match these seasonal 
and weekly changes in demand. Hence, reasonably accurate secondary data on visitation 
across Australian beaches (and also on intemational beaches where lifesaving exists) are 
available for environmental or recreation valuation studies. Some contend that these data are 
not sufficiently accurate (Mike Raybould, 1999, pers. comm., 5 July, ANZEES Conference, 
Griffith University). The data only represent one point in time on each day of the year. These 
data do not provide enough information to establish the turnover of users nor the 
characteristics of users. For example, whether users are day visitors or tourists. 
Lifeguard services such as at Mooloolaba take counts every three hours which may help to 
provide an accurate assessment of the stock and flow of visitors across time. Chapter 12 
provides the results of a new rapid and cost effective way of establishing count data for beach 
recreation sites. Accurate measures of rising visitation and thus potential risk and fatalities are 
crucial for a successful beach management strategy. The discussion now turns to considering 
the demand for beach recreation. 
^ Economic impact is measured only via market goods. Non-market goods are not considered in an input-output analysis. 
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5.4 The demand for beach recreation 
A review of the literature reveals that a number of potential problems exist for estimation of 
the demand for beach recreation and conservation. These are the: 
• apparent low explanatory power of many of the models; 
• narrow nature of the reasons for the estimation of demand; and 
• comparatively low number of non-use value studies of beaches. 
Each of these problems is now addressed. 
5.4.1 Relatively low explanatory power of models of beach recreation 
Many of the models of beach demand in the literature have had low levels of explanatory 
power measured by adjusted R ,^ as shown in Table 5-1, compared with the demand models 
for market goods. Such a comparison however cannot technically be made where the 
dependent variable differs or one is comparing different functional forms (Roa and Miller 
1971).^' 
The co-efficient of multiple determination (R^) measures the variation in the dependent 
variable explained by the model's independent variables. While the independent variables 
together may not offer much explanatory power they may have significant relationships with 
the dependent variable as measured through the independent variables t statistics or together 
through the F statistic. What is important is the fit of the model with the population not the fit 
of the model with observations from the sample. Hence, an outline of the nature and 
significance of explanatory variables for various studies is provided in Table 5-1. 
5.4.2 Narrow nature of reasons for investigations into beach recreation issues 
Much of the literature has been directed to developing new methodologies or theories for 
environmental valuation and not directed towards the study of beaches per se. For example, 
Moncur (1975), McConnell (1977), Silberman and Klock (1988), Bell and Leeworthy (1990), 
Silberman et al. (1992), and Cerda Urrutia et al. (1997) are cases in point. The column titled 
'Why' in Table 5-2 provides the reasons for undertaking the respective beach studies. The use 
of beaches as a medium for developing recreation or non-market valuation methodology and 
theory makes a positive contribution to the literature but it may detract from an intensive 
consideration and broader understanding of the issues surrounding the use and management of 
beaches. 
Table 5-4 summarises the specific beach valuation literature within six broad groupings of 
studies. As can be seen, the largest grouping is with economic valuations studies of beach 
replenishment and coastal erosion protection. All the studies in the table at least mention 
within their objectives for the research, better management and allocation of coastal soil and 
water resources. 
61 R^  can not be compared across different functional forms without correction (Roa and Miller 1971; Bell and Leeworthy 1987) 
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Table 5-4: Nature of some economic beach valuation studies 
Nature of valuation Studies 
Beach replenishment or protection from erosion Curtis and Shows (1984) 
Bell and Leeworthy (1985) 
Bishop and Boyle (1985) 
Bell and Leeworthy (1986a; 1986b) 
Silberman and Klock (1988) 
Silberman er a/. (1992) 
Lindsay etal. (1992) 
Beach days, beach recreation benefits, demand for salt water beach days Moncur (1975) 
Bell and Leeworthy (1990) 
Benefits from controlling marine debris Smith et al. (1997) 
Illegal collecting and on-site habitat disturbance Hall et al. (2000) 
Congestion and optimal carrying capacity concems Goldin (1971) 
McConnell (1977) 
Access value to beaches and the coastline Dharmaratne and Braithwaite, 1998 
5.4.3 Adequacy of number of non-use value studies on beaches 
It is interesting to note that only three of the studies surveyed in this literature review (Bishop 
and Boyle, 1985; Silberman and Klock 1988; Silberman et al, 1992) considered non-use 
values of beach conservation. Even these three studies were related to artificial beach 
replenishment projects because humankind through the projects would alter the beaches in 
question and in most cases humankind was a contributor to the erosion experienced on the 
beaches studied. As compared with non-use value studies on wildemess parks, the lack of 
purely non-use value studies of beaches is alarming. A further discussion of the disregard for 
non-use or ecocentric values of beaches in present management practices and legislation in 
South-East Queensland may be found in Chapter 2. 
5.4.4 Intervention in beach research 
The majority of economic research on beaches has been conducted to support beach 
replenishment projects. None of the studies reviewed actually stated projects would result in a 
benefit-cost ratio of less than one or that replenishment was discouraged on economic 
grounds. Many of the beach projects are designed to enhance beach recreation and to protect 
property from sea flooding. Beach replenishment and protection from erosion are highly 
expensive in terms of consultancy advice and implementation. It is no wonder then that 
economists have primarily been concemed with beach studies which involve beach 
replenishment and other forms of protection from erosion. The resulting narrow nature of 
beach studies is an economic problem. Despite the fact that broader-based studies, including 
non-use and conservation value studies of beaches, may provide a better outcome for society, 
these studies may not be undertaken because the benefits from doing so are not captured in 
markets. Only some form of intervention from concemed groups within society or from 
govemment will stimulate such studies. 
Table 5-2 lists the relevant intemational literature for the economics of beaches including 
demand for beach replenishment programs. The statistically significant core determinants of 
beach demand reported in the literature are presented in Table 5-1. 
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5.4.5 Shifts in demand versus movements along the demand curve 
In order to correctly define the required variables in a beach recreation demand model, typical 
market variables need to be considered. Variables specified in the demand function of a given 
good will cause a demand shift whereas changes in the price of a good will cause a movement 
along its demand curve. A demand shift for market goods is likely to occur from a change in 
consumer preferences, information, consumer income, population, expectations of future 
prices and the prices of related goods (Taylor 1998). Many of these changes are transferable 
to shifts in demand for non-market goods^^. The reasons for shifts in demand are discussed in 
more detail below. Examples are taken from beach recreation which is a non-market service. 
• Consumers' preferences. When a change occurs in people's tastes or preferences for a 
product as compared with other products then this will alter the amount people consume at 
any particular price. The change in preferences may come from endogenous factors such as 
changes in weather or climate. For example, over the winter period on the Sunshine Coast 
one would expect beach recreation demand to be relatively low considering that the air and 
water temperature is several degrees less on average than during summer. 
• Consumers' information. A change in the information (whether accurate or spurious) 
relating to a product may also cause a shift in demand for the product. For example, many 
companies spend substantial amounts of money on advertising the beneficial attributes of 
their products in order to expand their demand. Money spent on advertising beach holidays 
by the Sunshine Coast Tourism and Travel Corporation would shift the demand for beach 
recreation on the Sunshine Coast to the right, ceteris paribus. The advertising would 
primarily be undertaken to expand the demand for beachside accommodation because 
tourists may need to stay over night or for longer periods in order to increase their number 
of days or day length and thus make the investment in their trip worthwhile. Other goods 
that are conducive to a coastal holiday may also entice tourists, such as quality restaurants 
and other recreation facilities. All such services are imperfect complements v^ dth beach 
recreation. Some other recreation facilities may be perfect or not so perfect substitutes to 
beach recreation. 
• Consumers' incomes. When consumers' incomes change the amount of most goods they 
buy at a given price changes. If their incomes rise they are able to purchase more of most 
goods. Goods where demand expands from an increase in the income of consumers are 
called normal goods. Inferior goods are those goods where their demand contracts as a 
result of an increase in the incomes of consumers. For example, if the Australian dollar lost 
value relative to other world currencies then beach holidays in Australia for intemational 
tourists would look more attractive than elsewhere, ceteris paribus.^^ This is because 
income in the hands of foreigners is worth more in Australia. If the Australian dollar is 
expected to remain relatively low for a substantial period of time then the demand for beach 
holidays would increase as overseas tourists can purchase (through related markets) more 
Ausfralian beach holidays at a given price level. This may also represent a movement along 
the intemational demand for beach visits as the relative price of Australian beach recreation 
Of course, non-market services can be advertised in conjunction with market goods and services. For example, in Australia 
beach recreation is often advertised in order to market beachside accommodation and holidays. The use of the term market does 
not necessarily mean advertised. 
^^ The recent terrorist actions against the United States <Sept 11 2001) and in Bali (Oct 2002) may mean that Australian beaches 
are now even more attractive to intemational tourists given this global threat to the intemational tourist market. 
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has declined. Hence, with a change in exchange rates there is an income and substitution 
effect for the demand for Australian beach recreation. 
Number of consumers in the population. As the number of people in a market increases the 
demand for the market's service is expected to shift to the right. Over the period 1992 to 
1997, out of all Australian states and territories, Queensland experienced the greatest 
growth in population at 12.3% (ABS 1999). For all years from 1992 to 1997, Queensland 
was the only state to record net interstate migration gains. Queensland also experienced net 
overseas migration gains and positive natural increase growth. This translates into an 
increase in the demand for most goods and services in the State's economy. 
Of Australia's major population centres, the Sunshine Coast experienced the greatest 
growth in resident population from 1992 to 1997 at 28.2% (ABS 1999). The Gold Coast to 
Tweed and Caims areas followed with 25.7 and 22.7% growth respectively. Of the state 
capital cities in Australia, Brisbane experienced the greatest population growth at 11.5% 
over the period. The figures indicate that the greatest concentration of resident population 
growth has occurred on the southeast coast of Queensland. This means that the demand for 
goods and services, including beach related services, such as beach recreation, would have 
experienced an increase over the period 1992-1997. This increase may still be occurring. 
However, the figures indicate that the rate of growth is declining (ABS 1999). The increase 
in demand may lag behind the growlih in population, as it may take time for extra goods and 
services to be provided. 
The increased demand for beach recreation facilities places pressure on the natural beach 
enviroimient and pressure on associated services, such as lifesaving. In tum, this places 
pressure on other public, private and community-based services. However, as more money 
is spent in the economy the incomes of these three sectors should rise. This rise in income 
may be used to meet the increased demand for private, public and community based 
services and facilities. This includes community-based services such as lifesaving and 
quasi community, public and private^ based services such as lifeguarding. 
Demand will also increase from an increase in non-resident movements of people who are 
likely to recreate on Queensland beaches. A change in the age distribution of the population 
will also affect the demand for particular types of goods and services. With an aging 
population one would expect a rise in the services they require such as retirement villages, 
bowling clubs, and possibly beach recreation for the elderly in coastal regions. 
• Consumers' expectations of future prices. Peoples' purchases are affected by their 
expectations of price movements in the fiature. If prices are expected to fall they may 
attempt to postpone purchases until the price is lower. Altematively, where prices are 
expected to rise people may increase their present purchases which represent an increase of 
demand. Where prices are charged for beach recreation, consumers expectations about 
future prices are relevant in determining changes in demand. 
• Prices of related goods and services. If the demand for complementary or substitute goods 
and services changed this will shift the demand for the good in question. For example, if 
the demand for complements of beach recreation increased, such as recreation equipment 
and beach accommodation, then the demand for beach recreation may increase. However, a 
shift in beach recreation demand is likely to drive a shift in complements for beach 
^ TTie nature of lifeguarding services is considered in the next part of the thesis. Part 4. 
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recreation. In contrast, if the demand for beach recreation substitutes increased then the 
demand for beach recreation may contract. For example, during winter when water and air 
temperature is lower, visitors may use gymnasium facilifies instead of using a beach. Or 
where nearby beaches attain complementary facilities or conditions (less eroded or safer 
bathing) the beach in question may experience a fall of demand as people switch to the 
more attractive substitute site. 
5.4.6 Movements along the recreation demand curve 
Movements along the demand curve result from a change in price. A rise in price will result in 
a fall in quantity demanded while a fall in price will result in a rise in quantity demanded 
ceteris paribus. The ceteris paribus assumption allows for the variables which give rise to a 
shift in demand to be held constant. For beach recreation, travel costs are used as a proxy for 
the price of a beach visit where no entrance fees are charged. Therefore if the cost of travel 
rises, the quantity of visits to the beach demanded by a user fall, ceteris paribus. 
5.4.7 Individual demand versus market demand 
The sum of individual demand across the community for a good is the market demand. 
Market demand for a private good is attained by the summation of individual demand curves 
horizontally^^ while the collective demand for non-rival goods is attained through vertical 
summation. 
5.4.8 Changes in consumer surplus 
When demand shifts or there is a movement along a demand curve, the consumer's surplus 
will also change which is one measure of the adjustment in welfare from a resource change. 
Bell and Leeworthy (1986) identified a number of variables which affect the tourist and 
resident demand for salt-water beach days. Bell and Leeworthy (1986) used CVM to estimate 
consumer surplus of beach recreation benefits from preservation. They reported the following 
explanatory variables as affecting consumers' surplus: 
• Income; there will be an increase in consumer surplus through a shift outwards of demand 
from an increase in consumer income. 
• Number of beach days was expected to have a negative relationship with consumer surplus 
per day due to the diminishing marginal utility per beach day. 
• Consumer taste variables such as expenditure per day were expected to increase consumer 
surplus because a greater commitment of expenditures per day means a greater valuation. 
• Physical characteristics of the beach and beach user perceptions of crowding, parking, and 
the like may have varying signs depending on the specification of these variables and the 
way they are measured and described. 
^^  The horizontal summation of individual demand curves is valid provided no group effects are present. If bandwagon or snob 
effects are present then horizontal summation may not be valid. 
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5.4.9 Determinants of beach demand 
Summarising the travel cost models in the beach literature, the following general model for 
beach demand may be defined by the following relationship. Each explanatory variable is 
described in tum with the signs of coefficients in brackets and the relevant reference from the 
beach literature cited. 
Q = f{P,P,,Y,Q„,D,BC) 
where Q was specified in the literature as number of beach days or number of visits. 
P was own site price (Moncur 1975) proxied by travel cost (-) (Pitt 1992a) and was be split 
into on-site costs (-) and travel costs (+ for tourists) as done by Bell and Leeworthy (1986a, 
1990). On-site costs may be used as a proxy for consumer preferences. 
Po was the price of other sites, either being substitutes (+) or compliments (-) and beach or 
non-beach sites were proxied using travel cost (Cerda Urrutia et al. 1997). Moncur (1975) 
used cross price explanatory variables for all other beach sites when modelling demand for 
Hawaiian beach recreation. Moncur used travel costs to mimic the cross prices between sites. 
Y was typically household or family income (+) in the literature (Bell and Leeworthy 1986, 
1990; Cerda Urrufia et al 1997). 
Qo was other recreational site days or visits (substitutes (-) or complements (+), beach (-) or 
non-beach (+) (Bell and Leeworthy 1990). 
D was designed to proxy consumer tastes, preferences and expectations and includes the 
demographic characteristics of individuals. For example. Bell and Leeworthy (1986) used a 
dummy variable as white (1) or (0) black to help explain resident demand for beach days. 
White people were fond to take fewer beach days on average than white. Age (-) and age 
squared (+) were also important demographic characteristics in the literature and Bell and 
Leeworthy (1986a, 1990) found them to explain tourist demand. 
BC were beach characteristics found to affect recreation demand in the literature. Bell and 
Leeworthy (1986a, 1990) used trichotomous dummy variables to describe crowding (+) and 
parking availability (-). Also, Bell and Leeworthy (1986) found crowding to be positively 
related to beach days for tourists but insignificant for residents. This finding may indicate 
bandwagon effects for beach recreation by tourists over the holiday periods. 
Dharmaratne and Braithwaite (1998) used daily expenditure as the dependent variable and 
beach days and other variables as independent variables in their travel cost model as described 
in Table 5-1 provided at the end of the chapter. 
All the above variables were found to be statistically significant explanatory variables in the 
models used in the literature. A more detailed discussion of the various models is presented in 
Table 5-1. Additional studies are also considered in Chapters 11 and 12. These chapters 
consider an application of the travel cost method to ascertain the value of a recreational beach 
visit. 
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5.4.7 0 Determinants of WTP for various beach services 
Lindsay et al. (1992) went some way to isolating particular factors which influence beach 
goers' willingness-to-pay for coastal protection from beach erosion. While this like other 
studies of beach and coastal protection or replenishment (placement of new sand on beach or 
in water) may not be beach recreation in itself, part of beach protection is the maintenance or 
enhancement of present recreation levels and so the willingness-to-pay models from these 
studies capture some of the relevant characteristics of beach demand. Table 5-2 further lists 
the details of Lindsay et al. and others' studies. The types of beach services that respondents 
were willing to pay for are detailed in Table 5-4. Most of the studies involved willingness-to-
pay for beach replenishment or coastal protection from beach erosion. 
The determinants of willingness-to-pay (whether offer a positive bid to a contingent valuation 
question, daily expenses or holiday cost, or amount would pay as a beach pass) found in the 
literature as presented in Table 5-1 to Table 5-3 may be summarised by the following 
equation. The signs of coefficients are provided in brackets in the following description of 
explanatory variables. 
WTP = f{Q,Qo,Y,TD,T,BC,0 
Here, WTP represented v^dllingness-to-pay. 
Q was number of beach days (-), visits per season (Bell and Leeworthy 1986; McConnell 
1977). 
Qo was specified as whether or not respondent undertook days at other beaches. Bell and 
Leeworthy (1986) found days spent at other beaches (-) to be significant for tourists but not 
residents. Dharmaratne and Braithwaite (1998) found whether respondents came exclusively 
to Barbados a negative determinant of WTP. Silberman et al. 1992 found the existence of 
substitute beaches for users and non-users to be negatively related to WTP for beach 
renourishment. 
Y was typically family or household income (+) (Bell and Leeworthy 1986; Dharmaratne and 
Braithwaite 1998; Silberman et al. 1992). Lindsay et al. (1992) found individual gross income 
to be positively related to WTP for beach protection. 
TD was travel data such as time (+) (Silberman and Klock, 1988) and distance spent in travel 
(-) to get to the beach (Silberman et al. 1992). 
T represented consumer tastes, preferences, attitudes and expectations and was proxied 
through demographics such as age and or age squared, education (-), gender, employment, 
and marital status. Dharmaratne and Braithwaite (1998) found whether respondents were at or 
above college to be a negatively related to WTP. Silberman et al. (1992) found education to 
be positively related to WTP for existence value resulting from beach renourishment. 
Tastes were proxied by variables such as whether a respondent has environmental concems. 
The variables found to be significant in the literature are attitudes about beach and ocean 
pollution and shoreline development. Lindsay et al. (1992) found that WTP for shoreline 
protection was negatively related to whether respondents familiarity with beach protection 
laws. Smith et al. (1997) found attitudes towards reductions in ocean dumping, coastal 
development, and coastal pollution to be significant in determining whether respondents 
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undertook a survey to ascertain their WTP for a program to reduce more serious background 
levels of manne debns. Also variables used to proxy consumer preferences such as daily 
expenditure (+) and on-site expenses per day (+) were found to be significant by Bell and 
Leeworthy (1986). Pitt (1992b) found a high positive correlation between respondents' WTP 
for beach and dune maintenance and improvement and the amount they spent while on 
holiday for beaches in Northem New South Wales. 
Visitation characteristics such as years visited site (+) (Lindsay et al. 1992), whether 
respondent is a first time visitor (+) to the site (Dharmaratne and Braithwaite 1998), and 
whether usually visit on weekend (+) (Silberman and Klock 1988) were found to be 
significant explanatory variables for willingness-to-pay for access to the beach and beach 
replenishment respectively in the literature. Lindsay et al. (1992) also found whether 
respondents were residents or not to be positively related to WTP for beach protection from 
erosion. 
Beach characteristics (BC) found significant in the literature were presence of dunes (+) 
(Lindsay et al. 1992), width of beach (+ for residents, - for tourists) (Bell and Leeworthy 
1986), square feet per user (+) (Bell and Leeworthy 1986, not significant for tourists), water 
quality (Dharmaratne and Braithwaite 1998; Smith et al. 1997)^*, air and water temperature 
(+) (McConnell 1977; Silberman and Klock 1988), crowding and congestion (-) (McConnell 
1977), and a facilities weighted score which contained variable for the provision of lifeguard 
facilities (Bell and Leeworthy 1986). 
Other variables (O) included those used to test for payment vehicle, starting point (+) and 
interviewer bias (Silberman and Klock 1988; Silberman et al. 1992, Smith et al. 1997). 
Dharmaratne and Braithwaite (1998) found that the value of a beach pass presented to 
respondents in a closed-ended question to be negatively related to their WTP. The details of 
the individual variables used in the literature to explain willingness-to-pay for beach services 
and their signs may be found in Table 5-1. 
Silberman and Klock (1988) tested over 60 variables and did not find that lifeguards were a 
significant explanatory variable in WTP for recreation use value from beach replenishment. In 
contrast. Bell and Leeworthy (1990) in a survey of university students found that lifeguards 
and first a/J ranked second most important beach facility to parking as described in Table 5-3. 
Toilets were ranked the next most important facility after lifeguards and first aid. They then 
used this information from respondents to define a facilities index for various beaches in their 
study. This index as an explanatory variable was found to be related to WTP. 
5.4.11 Correlation between demand and safe bathing facilities 
The author used data from Bell and Leeworthy (1986a, p. 55) to run a correlation matiix 
between peak and daily demand, area of the beach and whether lifeguards services were 
provided, as reported in Table 5-5. The highest correlation for a variable with lifeguard 
services occurs with peak demand. However, daily use and lifeguard services are almost as 
highly correlated. 
^* Water quality per se is not considered in any great detail in this thesis and the focus of this Part is on Lifesaving. Smith and 
Desvouges (1986) provides a starring point for the large literature on assessing the benefits of water quality improvements. 
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Table 5-5: Correlation matrix of beach size, visitation rate and lifeguard facilities 
Peak demand 
(persons/day) 
Daily use (persons/day) Area (acres) Lifeguard first aid 
(1=yes, 0=no) 
Peak demand 
(persons/day) 
Daily use (persons/day) j 
Area (acres) 
Lifeguard first aid 
(1=yes, 0=no) 
1 
1 
0.614446 
0.546369 
1 
0.614401 
0.54624 
1 
0.509981 
The author prepared Figure 5-1 using the same data. In the figure there seems to be a strong 
correlation between beach area and the provision of lifeguarding facilities for Fort Desoto 
Park, Clearwater Beach Park (South), Honeymoon Island State Park and Caladest Island State 
Park. There is a strong correlation between all four variables for Fort Desoto Park, Clearwater 
Beach Park (South), Honeymoon Island State Park and Caladest State Island Park. Pass-A-
Grill Beach Park and Clearwater Beach Park have lifeguard provision in comparison with 
relatively high levels of visitation, though their areas are relatively small. It is difficult to 
determine if recreation demand causes the need for lifeguard and first-aid facilities or if the 
provision of safe bathing and first-aid facilities provides a safe bathing environment and thus 
encourages visitation. 
Figure 5-1: Comparison between beach size, visitation and availability of lifeguarding facilities 
Beach characteristics 
(units) 
D Lifeguard first aid (l=yes, 0=no) 
PArea (acres) 
• Daily use (persons/day) 
• Peak demand (persons/day) 
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5.4.12 The types of activities people undertake at beaches 
The reasons for people undertaking recreation at the beach are included in the 'Spectrum of 
beach use' depicted in Figure 2-12 of Chapter 2 (or Figure 4 in Blackwell 1999). The 
spectrum of beach use ranges from direct complete use such as defence weapon practice to 
complete non-use where beaches are restricted from human access. The types of activities 
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people undertake at beaches are expected to influence their willingness-to-pay for beach visits 
and the quantity and length of visits they take in any given season. 
The types of recreation activities undertaken on a bathing beach include: 
viewing natural scenery, including the water, people and or activities; 
bathing; 
surfing: body, board, surfboard and skis; 
sunbaking; 
exercise and other related activities; 
beach combing; 
barbecuing/eating; 
scuba diving; 
sailing; 
mo tori sed water sports; 
snorkelling; 
fishing, bait collection; 
education; and 
socialising. 
A beach offers the medium to undertake a range of activities. When a person visits a beach 
they may be consuming a package of services and thus may be consuming any combination of 
the above activities. In addition, particular beaches may be better suited for particular 
activities and thus users may choose particular sites for their recreation potential. 
5.5 Site selection 
The literature on why people visit or use particular beaches is sparse and undeveloped. 
Spaulding (1973), Cutter et al. (1984) and Parsons et al. (2000) offered some insights. Cutter 
et al. (1984) surveyed beach users to ascertain their reasons for beach site selection; their 
survey included an option to identify lifeguards and beach safety. Their results however, 
indicated lifeguards and beach safety were ranked lower than convenience, reputation and 
social aspects (friends go there). Only 0.6% of respondents gave safety as an important reason 
for visiting a beach. Three and a half percent stated safety as an 'ideal characteristic of a 
beach'. Spaulding offered no detailed information with respect to the lifeguarding facilities. 
Parsons et al. (2000) recognised that the role of site characteristics in site selection is likely to 
differ for a familiar site versus an unfamiliar site. They assumed that favourite sites have 
higher utility than non-favoured sites. They did not consider lifesaving or first aid facilities in 
the explanatory variables of their familiar and favourite site models. Such facilities may have 
been captured in other variables such as through the dummy variable which accounted for 
whether the beach in question was a recognised as a good location for surfing. Surfing beach 
sites were found to have a higher probability of visitation 'due to the water itself as well as the 
special crowd appeal these beaches tend to engender' (Parsons et al. 2000, p. 308). Parsons et 
al. (2000) also found in their analysis of beach recreation for users of 62 beaches from Sandy 
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Hook in New Jersey to Assateague Island in Virginia that recreation values will tend to be 
understated without considering familiar and favourite sites. When familiar and favourite sites 
are included in the regression modelling travel and time costs become a less important 
determinant of site choice and welfare estimates are raised because the marginal utility of 
income in the model is lower. This finding however was not yet generalisable. 'Replication 
with other sets is needed to see if this is indeed a pattern' (Parsons et al. 2000, p. 314)^''. 
5.5.1 Factors related to beach use 
Few studies are available on the nature of visitation,. One brief study by Spaulding (1973) 
considered the factors related to beach use. However, there is no thorough data analysis and 
the data are descriptive in nature. In the Spaulding (1973) study, only one beach at South 
KingstowTi in Rhode Island is considered. Factors such as availability of a safe bathing 
environment or lifesaving and first aid facilities were not mentioned in the results as affecting 
site selection and other variables. 
Spaulding (1973) used a rank order index*^ to rank various responses to questions. Reasons 
for going to the beach included and ranked in order of priority: 
'weather'; 
'personal feelings'; 
'miscellaneous other'; and 
'break in work etc.'. 
Factors that encourage beach use included in order of priority: 
'personal feelings'; 
'contrast from the city'; and 
'beach characteristics'. 
Factors limiting beach use in order of priority included 
'work' or 'time'; 
'distance to the beach'; 
'transportation and traffic'; 
'weather'; then 
'crowds'. 
Reasons for going to a sandy beach instead of another included in priority: 
'beach is not crowded'; 
The distinction between familiar and favourite sites maybe another way of explaining differences in recreation demand models 
for tourist and resident beaches users as is found in the results section of this thesis in the last part. 
^^  The rank order index of Spaulding (1973) was based on the number of times an item is mentioned. A table of possible 
responses as column headings and combinations with other responses as row headings was constructed. The first row provided 
frequencies for single responses only. In order to secure a total derived from the number of times an item is mentioned singly and 
in combination with another item, appropriate column and row totals for each item are added, then the sum is divided by 2. This 
quotient is rounded to one decimal place and multiplied by 10 to remove the decimal place. 
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'been to the beach before'; 
'personal feelings'(as opposed to 'interpersonal feelings'); 
'beach recommended'; and 
'other natural environment'. 
Activities at a sandy beach included in order of priority: 
'passivity' (which included 'lying in the sand', 'getting a tan', 'resting' or 'just lying 
around'); 
'swimming'; 
'walking'; 
'reading'; 
'other' (not defined); 
'eating'; 
'talking'; 
'enjoying scenery'; and 
'enjoying sounds'. 
A majority of respondents (44.8%) said they felt their greatest benefit from beach use was 
their involvement with the natural environment. Involvement with the natural environment 
included solitude of the setting and lack of involvement with other people (largest within this 
group) and involvement with a natural aspect of the environment ('to be out with nature', 'to 
get into the water', 'to lie in the sand'). The next most frequently answered response category 
was 'sensory experiences' which are categorised in to those that are 'specific', including 
'feeling the sand or wind' or 'hearing the waves', 'aesthetic': 'experiencing beauty or 
grandeur', or 'values' such as 'freedom' or 'independence'. Contrary to economic studies, 
space, cleanliness and proximity did not rank as importantly as aspects to do with the natural 
environment. 
About one half of the respondents (400) used substitute or complementary beach sites at least 
once a week. It is not possible from information in the paper to ascertain characteristics of the 
use of, or the proximity of, substitute or complementary beach sites. 
There are other data from the study covering aspects of individuals travelling to the beach, the 
characteristics of people who visit and the questionnaire itself. The open-ended format of the 
questionnaire does cause some of the results to be too general without sufficient detail and 
explanation. 
5.5.2 Individual's preferences and beach-specific characteristics 
The decision to choose a particular beach for recreation is probably determined by the 
characteristics of the individual user and the characteristics of the beach. Some beaches may 
have those characteristics which better facilitate particular types of recreation activities than 
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other beaches. The characteristics and prices^^ of a beach chosen by an individual would be 
dependent on the activity the individual wishes to pursue and the characteristics, knowledge 
and experience of the individual. For example, people who hope to undertake beach fishing 
would most probably prefer natural, less highly visited sites as they are likely to catch more 
fish at such sites. 'Surfers' or board riders may also prefer natural, less highly visited beaches 
which tend to be uncrowded so they do not have to compete for waves. They may prefer such 
beaches after considering losses in safety from being on a beach with few people around so if 
they were to encounter difficulties from currents or ocean predators they would have little or 
no third party assistance. Surfers may also consider factors such as whether they hope to surf 
reef, beach, or point breaks at headlands, the consistency of waves at a given site, tide 
conditions (determined by the moon and planets), weather conditions (cyclonic and storm and 
wind strength and direction), surf conditions (determined by weather and tide conditions, in 
particular wave height, strength and direction) and travel costs (distance and time). People 
who visit a beach to view the beach vista may also prefer natural, low visitation beaches in the 
interests of aesthetics. 
In contrast, bathers on average may tend to undertake their recreation at urban beaches which 
may tend to be less natural and more highly visited. Bathers, may tend to have lower level of 
surf experience as compared with 'surfers' and in the interests of safety, and given they 
typically carry little or no buoyancy devices, may tend to undertake their recreation in close 
proximity to a lifesaving patrol area''°. The beach areas bathers tend to visit therefore are 
typically more developed and used and therefore tend to be less natural. 
5.5.3 Factors expected to affect site selection 
The following is a list of beach characteristics that may determine choice of beach for 
visitation as developed by the author: 
whether beach is crowded or not; 
water temperature; 
water pollution; 
general weather and surf conditions; 
colour and texture of sand; 
existence of dunes and dune plant life; 
existence of ugly sights such as high rises and sewerage drains which may interfere with 
the sight of the natural dune systems and or beach face^'; 
access facilities to the beach, including parking; 
washing facilities such as showers and toilets and their closeness to the beach; 
closeness to shops; 
While many beaches in Australia do not have access fees, some overseas do. Where no access price exists for a beach it may 
be revealed by how much people are prepared to pay in order to travel to it. The travel cost method attempts to ascertain prices in 
this fashion. 
™ The provision of lifesaving and lifeguard facilities need not make the beach unnatural or spoilt. Whether a beach is spoilt by 
lifeguard and lifesaving facilities depends on how the facilities are placed in relation to the beach, how they are designed and 
what materials they are made of 
" Pitt, 1992a, 1992b found evidence to suggest that beach users in Northem NSW preferred natural beach environments. 
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how safe the beach is per se, that is the beach type (reflective (shore break), low tide 
terrace, bar and np, longshore ti-ough, or dissipative (broad surf zone)) and safety ratings 
respectively^^: low danger, low-moderate danger, moderate-high danger, moderate-high 
danger, high danger. Low danger requires supervision by lifesavers of poor sv^dmmers, 
moderate danger indicates that the level of safety depends on wave and weather 
conditions, and high danger means experience of strong surf is required. Individuals may 
have a little surf knowledge and may be able to tell a safe beach and surf zone from an 
unsafe one; and 
whether a swimming or bathing area is near to the chosen point of beach access. 
People may also choose a particular site in order to accompany friends or relatives or because 
it has been recommended by friends or relatives. 
5.5.4 Factors likely to affect the decision to undertake recreation at a safe bathing beach 
Factors likely to affect the decision of users to undertake recreation at a safe bathing beach 
per se include some of the above features as well as: 
• provision of a safe area to swim; 
provision of lifeguards^^ in a tower to attend to any difficulty or to keep watch for any 
hazards such as sharks or moving rips from changing tide conditions and to be close to 
the coastal communication network of Surf Life Saving Australia (SLSA); 
provision of lifeguards at water's edge to watch weaker persons (e.g. young and old); 
provision of first aid facilities if needed; 
congregation of people to this area. Some people enjoy being near to many other people 
while others may believe in the concept of 'safety in numbers' (bandwagon effects); 
proximity to the provision of shark netting or baited dmm lines; 
existence of a safe surfing wave or water conditions; 
existence of suitable body or soft board surfing wave; 
proximity to facilities, showers, toilets, etc.; 
proximity to the lifesaving club; 
proximity to parking; and 
proximity to accommodation if on holiday; 
5.5.5 The economic nature of a safe bathing environment 
Surf lifesaving is primarily concemed with ensuring a safe bathing environment for water 
users. The primary recreation activity which lifesaving has an interest in protecting is bathing. 
Lifesaving services also help to manage, both within the surf zone in or near the flagged area, 
on the beach face and in adjacent coastal terrestrial parks: 
^^  SLSA 1998 and Kenny 1999 discuss various beach types and safety ratings respectively. Surf Life Saving Australia ir 
collaboration with the Coastal Studies Unit of the University of Sydney recently published a number of State based guides on the 
nature, characteristics, surf and safely of beaches in NSW (Short 2000a), Victoria (Short 1996) and Queensland (Short 2000b). 
'•^  The use of the term 'lifeguard' also includes lifesavers here and vice versa. The distinction between lifesavers and lifeguards is 
addressed in Part 4 on Lifesaving. 
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• the riding of boards designed to be less prone to injure others; 
• body surfing; 
• children and infants playing in the tidal zone; and 
• adverse activities such as the negative visual effects on some individuals from unsuitable 
sunbathing or bathing attire. 
Such activities are passive in use as they are considered not to directiy use the resources of the 
beach in any substantial way. Thus such activities are non-rival up to a point. However, 
individuals feasibly could be excluded from use of a flagged safe bathing area. In Australia 
the flagged area is made available to all. Such goods and services which are non-rival up to a 
point, and feasibly excludable, are known as club goods. All individuals benefit from a safe 
bathing environment - users and non-users. Non-users may benefit from knowing that the 
bathing danger to others is reduced {non-use value) and that the option is there for them to one 
day use the area if they wish. The benefits to users are obvious. Where safe bathing services 
provide non-use values, such services may be viewed as pure public goods. Parallels can be 
made with shark netting and baited dmm lines which are used near all patrolled beaches in 
South East Queensland. Some interesting facts and policy issues surrounding shark attack 
safety are provided in Appendix A5.1. The economics of shark attack safety is an area for 
future research and policy review. 
5.6 Other economic impact and economic value literature related to beaches 
Bell and Leeworthy (1985) undertook economic impact and value assessments of tourists and 
residents in order to establish the importance and economic value of Florida's saltwater 
recreation beaches to aid officials in their deliberations on levels of handing for erosion 
control projects.^'' The economic impact assessment provided total sales, wages, employment 
and state taxes generated in Florida as a result of users undertaking recreation on Florida's 
beaches. Economic value was estimated using direct questioning of individual wallingness-to-
pay for beach preservation. The annual willingness-to-pay estimates were used to estimate a 
recreational asset value for Florida's beaches. No issues relating to lifeguard services or 
lifesaving and first-aid facilities were considered in specific detail. It was found that access 
fees might be charged because facilities such as lifeguarding and first aid are provided. The 
economic impact study isolated sales, employment, and wage impacts from tourist and 
resident beach recreation from the collection of beach access fees. 
Sfronge and Schultz (1997) completed an economic study of Broward County beaches, 
considering their economic impact such as effects on property values and taxes, impacts on 
the county, on southeast Florida and on the Florida state economy and revenues. In addition, 
they assessed the value of the recreational use of Broward's beaches to be $4.14 USD per 
person per visit wdth a total value of $29.7m per annum. The survey used a sample size of 
4,556 beach users. The report did not consider aspects of safe bathing services and how these 
may affect beach demand. However, the authors did explore extensively the characteristics of 
users and established that 86.1% of beach users visited the beach to swim and enjoy the sun. 
^'' Bell (1986) provided a short paper on the matter. 
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Dharmaratne and Braithwaite (1998) valued the beaches and coastline of Barbados using the 
travel cost and contingent valuation methods. No consideration of lifesaving or first-aid 
facilities was provided. This may reflect the physical aquatic environment of Barbados, 
possibly having little or no waves and possibly less severe inshore currents and rips. The 
study is important as it identifies the various values which make-up the total economic value 
of a site, and it also outlines the various direct and indirect non-market valuation methods. 
The primary objective of the study was to apply the travel cost and contingent valuation 
methods to ascertain the recreation value for the entire Island and West and South Coast 
beaches respectively. Limitations of various methodologies were examined and the reasons 
for the selected models were substantiated. An estimation of improvements in water quality 
was also conducted by the study. The benefit estimates were considered important for a 
number of issues such as water quality improvement, cost recovery and user fee 
implementation, for estimating just compensation in damage assessments, and to ensure the 
long term sustainability of tourism income. 
Curtis and Shows (1984) endeavoured a comparative study of the economic benefits of 
artificial beach replenishment of Jacksonville Beach in northeast Florida and a previous study 
at Defray Beach. They also estimated benefits of tourist expenditures from beach users. They 
detailed the macro-economic conditions in Florida and the United States as a whole and 
undertook some macroeconomic analysis of the project, which is in contract to other 
replenishment studies. Again, there is little discussion of issues related to safe bathing and 
first aid. 
Abdullah (1995) using a dichotomous choice contingent valuation study, estimated the 
recreation benefits of Telok Kemang beach in Malaysia. No consideration was given to 
lifesaving services. 
Hundloe (1990) used the travel cost model to value recreation visits to the Great Barrier Reef 
and adjacent coastal centres for visitors in general and those who intended to see coral sites. 
Beaches as a specific entity were not a focus of the economic valuation stiady conducted by 
Hundloe (1990). Instead visits to coral sites and the reef region in a general sense were of 
interest. However, Hundloe (1990) found from attitudinal data of visitors drawn by Vanclay 
(1988) that the fifth most highly ranked best attribute of North Queensland was its beaches 
accounting for 11% of responses. Multiple responses were accounted for in the attitudinal 
data. The 'weather' accounted for 59% of responses, followed by 'natural beauty' with 18%), 
'the reef with 18% and 'relaxed setting' with 11%. Amongst the physical features requfred of 
a holiday destination 'sun and sand' ranked third overall for all visitors (local, Austi-alian and 
overseas) to 'facilities' and 'natural environment' capttiring 38%), 44% and 43%) of responses 
respectively. For mainland visitors 'sun and sand' ranked highest capttiring 56%) of responses. 
For resort visitors it ranked second to 'facilities' capturing 40%o of multiple responses. 
5.7 Summary of models that account for lifeguard services In beach recreation 
demand or site selection 
A few models in the literature have included a variable which attempts to take account of the 
provision of lifeguarding and first aid facilities. Silberman and Klock (1988) did not find that 
the provision of lifeguarding services was a significant explanatory variable for beach 
replenishment. Bell and Leeworthy (1986) found that a sample of United States University 
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students ranked lifeguarding as the second most important facility after parking on beaches. 
These lifeguarding facilities were combined with other facilities to provide a facilities index 
which was found to be related to willingness-to-pay for beach recreation. Cutter et al. (1979) 
did not find lifesaving and first aid facilities to be an important determinant in beach site 
selection. Parsons et al. (2000) found that if a beach was acknowledged as a beach suitable for 
surfing then the probability of the beach being visited by a user rose. This 'surf beach' 
variable may be capturing some of the demand for lifeguard and first aid facilities which may 
be associated with surf beach recreation. 
5.8 Optimal levels of beach provision and use 
This part of the chapter reviews the literature on the optimal levels of beach provision and use 
and how such literature may be applied to an analysis of surf lifesaving services. There is one 
study in the literature by McConnell (1977) which establishes the optimal level of beach use 
from an economic point of view according to variations between WTP and levels of 
congestion. Establishing the optimal level of beach use may be considered as the management 
of demand. In contrast, there are two studies in the literature (Goldin, 1971; Bell and 
Leeworthy, 1986b) that considered the optimal provision of beach or park services. 
Establishing the optimal provision of services may be considered as supply management. All 
three studies are discussed in tum. 
5.9 Optimal use of beach services - Demand management 
McConnell (1977, pp. 187-93) used individual utility maximisation theory to establish 
optimal levels of beach use which maximise net benefit from beach recreation. First, the 
individual maximises the utility function 
MAX U = U(x,g,z) (5-1) 
subject to 
y -tx- pz = 0 
where: 
X - number of visits of fixed length to the site (trips per period of time e.g. season). It is an 
endogenous variable; 
q = the quality of the site (vector of measurable attributes of the site: cleanliness, 
crowdedness). Let 9, be a measurable attribute of the quality of the site. Each quality 
designated by a different /. In typical demand models quality is kept fixed. In reality from 
visit to visit quality can change and does change throughout a season. McConnell (1977) 
identifies crowd size per acre or facility as a measure of congestion. Crowd size per acre 
varies by month, week, day and time of day. It can also vary between years. McConnell 
uses two quality variables qj and q2 representing changing levels of congestion and air 
temperature (°F); 
z = a composite bundle of other goods; 
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p = the pnce of the composite good; 
V = the individuals money income; and 
/ = travel cost/trip. Retum trip costs include the extra costs to the individual, including the 
opportunity cost of time" using m taking the trip. Onsite expenditures should be included 
if they are necessary for the trip, 
and subject to the total time available to the consumer. McConnell (1977) for simplicity 
ignored this constraint. 
McConnell (1977) took the first order condition with respect to the number of recreation trips 
{X): 
dU(x,q,z) 
dx 
^AX (5-2) 
where X = marginal utility of income. The second order condition with respect to qi is 
d^U dt 
dxdq- dq-
•X 
It can be shown that this second order condition (assuming convexity) gives 
dx xq. 
A 
V 
^dx 
J 
dt 
\ 
U = constant 
where 
d^U 
U = 
^^, dxdq. 
which shows that the effect of a change in the site quality characteristic on individual demand 
at a site is equal to the product of two terms. The first term is the negative of a change in the 
marginal utility of visits to the site with respect to a change in the quality characteristic 
divided by the marginal utility of income. The second is the marginal change in trip visits 
resulting from a marginal change in the cost of a trip. McConnell notes that the second term is 
the pure substitution portion of the Slutzky equation. 
In addition to the quality aspect of crowd size, cleanliness and safety will vary substantially 
by day, week, month and season. However, safety will be more 'lumpy' as it may change in 
lots such as additional lifeguards or lifesavers. Such provision may be established from 
previous records of changes in visitation demand. The safety that results from the natural 
environment, however, may vary in a similar way to cleanliness or crowd size. Safety may be 
measured by whether lifesavers or lifeguards are on duty and their number. It could also be 
measured by the lifesaving and first aid equipment available or by the prevailing weather and 
surf conditions. Of course, the number of lifesavers on beaches is determined roughly by 
^^  The opportunity cost of time is important as the individual's time could be used for another leisure activity or work. 
McConnell (1975) discusses the opportunity cost of time in more detail. 
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demand for their services across a season. From day to day lifesaving and lifeguarding supply 
is not instantaneously responsive to changes in demand. 
5.9.1 Feasibility of application of McConnell's theory to safety provision 
According to McConnell (1977), techniques which are used to estimate equation 5.2 should 
attempt to account for seasonal variations of the q vector. McConnell follows with a section 
outiining an approach which estimates the effect of changing levels of congestion and air 
temperature on willingness-to-pay which accounts for the variation in q. Could a similar 
approach be made with beach safety if it affects visitation? Does the quality and level of 
safety affect visitation? It depends which aspect of safety one is considering. 
There are two main aspects to safety on beaches. The first is the natural environment which 
includes the nature of the beach, weather and surf conditions and the protection of the beach 
from ocean swell. The second is the anthropocentric environment which includes the 
provision of lifesaving, lifesaving and first aid facilities. If it is the natural environment such 
as weather and surf conditions then the answer is yes. If it is the mankind's management of 
safety then question is less easily answered. These questions are answered in Chapter 10 
which considers the marginal value of an extra lifesaver or lifeguard. Also Chapter 13 
considers other relevant results from the beach survey. Some studies from United States also 
provide data on such aspects as provided in Table 5-5. The relationship between the provision 
of a safe bathing environment and beach visitation and site selection has been investigated in 
sections 5.4 and 5.5. 
5.9.2 McConnell's theory continued 
Individual WTP responses obtained in the beach survey of McConnell are consumer surplus 
measures per day per person. It was stipulated by McConnell that respondents whom 
understood the questions would be giving their consumer surplus measures per day given the 
values of the actual site quality variables for that day. Respondents' WTP measures 
represented their WTP over what the individual had already paid to visit the site. The 
estimated consumer surplus is 
(g{s,q,y)ds 
Consumer surplus/visits = g[x, q, y) (5-3) 
where: 
x = per season visits; 
q = site quality variables; 
y = family income; and 
g(x,q,y) = inverse demand function 
This provides the maximum amount a person is willing to pay in order to visit the beach on 
the day of interview. McConnell (1977) showed seasonal (annual) consumer surplus where q 
is kept constant, i.e. where each day of the season q has the same quality vector as the day of 
the interview, is 
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^g(s,q,y)ds-xg{x,q,y) 
and, in confrast, the consumer surplus per day based on a varying q is 
CS/x = h{x,q,y) (5-4) 
which is the general form of the equation to be estimated. Because temperatiare and 
congestion can vary on a beach throughout the day as reflected in the WTP responses of 
individuals, data were collected on temperature and congestion on an hourly basis. The semi-
log model estimated by McConnell (1977) was 
In w^ . =a,+a,y. +a,q,j +a,q^j +a,x^ +s.j (5-5) 
where: 
Wij - consumer surplus ($) per visit (day) for individual i at beachy; 
yi = family income ($) individual /; 
qij - congestion at beachy (attendance per acre); 
q2j = temperature (°F) at beachy at time of interview; 
Xi = per season (annual) visits for individual /; and 
£•.. = random variable ~ N(0,a^). 
As the levels of exogenous variables change, the resulting change in their marginal effects can 
be measured from the semi-log form. For example, the larger the level of the congestion 
variable the smaller is the marginal effect of congestion. McConnell (1977) assumed that the 
consumer surplus per person per day is determined primarily by family income, per season 
visits, and the site quality variables, air temperature and attendance per acre. Equation 5.5 
takes the ordinary least squares estimated form (t statistics in brackets): 
In w = -4.7 + O.OOOOlj; - 0.0025^, + 0.076^^ " 0.058x 
(1.0) (2.5) (2.5) (9.3) 
(5-6) 
R ' =0.29 
n = 229 
Coefficients were shown to meet a priori expectations and can be interpreted for example, 
with 100 more people per acre undertaking recreation on the average beach, individual 
consumer surplus per day will be reduced by 25%). The significance of the coefficients of the 
explanatory variables is discussed in Table 5-1 and Table 5-2. 
5.9.3 Negative net social benefits or insufficient capacity arising from arbitrary standards of 
use 
McConnell (1977) suggested that the difference between total consumer surplus of beach use 
and total costs should be maximized in the short mn to ensure the best management of 
beaches, fri the United States at the time of the study, McConnell (1977) found that the 
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Bureau of Outdoor Recreation, Department of Interior arbifrarily set standards for beach use 
measured by users/acre. Standards based on no criterion are likely to result in too few or too 
many people using beaches for recreation than is optimal from an economic viev^^joint. In 
particular, negative net social marginal benefits or insufficient capacity may result from 
arbifrarily set standards. McConnell gave total short mn benefits of recreation beach use as: 
B = aq^h{y,q^,q^,x)-k{q^,a) (5-7) 
where: 
a = acres per beach; 
h(.) = consumer surplus per visit; and 
k(q^,a) = total cost function for a beach of size a v/ith a level of attendance of q^ per acre 
5.9.4 The average optimal number of beach users 
By maximising equation 5.7 an optimal level of qi {g^) may be found and compared to the 
arbifrary standards set by the Bureau of Outdoor Recreation. McConnell (1977) suggested that 
park mangers operate as if total costs are constant in the short run by setting arbifrary 
standards. He points out that optimal economic standards would be less than are prescribed by 
his model because he does not consider these costs in the analysis. McConnell suggests that 
the estimation of cost functions for recreational resources would be a valuable area for further 
research in empirical demand analysis. The optimal level of beach use is satisfied when: 
dB . dh{y,q.,q2,x) , . . . ^ , , „, 
= q^-^ZJ^-^^—L + h{y,q„q„x) = 0 (5-8) 
dq, dq, 
This is the first order condition of equation 5.7 obtained using the product mle by taking the 
first partial derivative of the total short mn benefits with respect to the congestion vector qj. 
The maximization condition can be written as: 
0 = q,a2 +CSIX 
0 =-0 .0025^ , -hC^ /x 
CSIx 
:. q, = 0.0025 
From this maximisation condition McConnell gained the optimal level of use as 400 people 
per acre (162 people per ha). This is an average attained from individuals interviewed across 
the six beaches. The above workings also suggest that average individual WTP per visit is 
$1USD. According to McConnell (1977), the Bureau of Outdoor Recreation (BOR) set the 
standard of maximum beach use at 580 people per acre (235 people per ha). Hence, it was 
expected that the Bureau of Outdoor recreation standards would result in excessive crowding. 
McConnell pointed out that marginal social benefits were negative at the BOR standard. He 
qualified this criticism by saying that the limitations of a survey such as his did not imply that 
the BOR standards were necessarily incorrect. Instead he hoped to establish a criterion for 
developing fijture standards. 
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McConnell (1977) suggested that using parking restinctions might not be useful in reducing 
congestion in order to meet optimal standards as it is likely that more individuals per car will 
visit the beach. Thus he recommended the investigation of other policy measures. 
5.9.5 Optimal numbers of beach users for individual beaches 
McConnell proceeded to develop standards which varied among beaches according to their 
respective levels of congestion. Each of the six beaches in the study had distinguishing 
physical characteristics which accommodated different levels of use and congestion. 
McConnell (1977, p. 193) tested 'the hypothesis that respondents vary systematically in their 
reaction to congestion'. 
He did so by estimating the following function: 
5 
In W.J = Co + c,y. + c^q.j + c.q^j + c,x + ^ Cj^,q,jdj -Wij 
y=i 
where: 
eij-N{0,a'); (5-9) 
d = 1 if the respondent was at the Jih beach, else 0; and 
Other variables are defined as in equation 5.5. 
The system of dummies in equation 5.9 allows for congestion to vary among beaches and is a 
way of undertaking covariance analysis. The effect of congestion on WTP on beachy may be 
obtained by taking the first partial derivative of equation 5.9 with respect to qj: 
dhxw _ . , 
= c,-^ Cj,, for 7 ;^  6 
Thus the null and altemative of McConnell's hypotheses are: 
H^:c,=cj,,=0 
H,:c,^ c.^, ^ 0 
By rejecting the null hypothesis it is concluded that the congestion effect on the jth beach is 
significantiy different from zero. For three of the six beaches, congestion effects were found 
to be significantly different from zero at the 95 per cent level of confidence. In effect 
McConnell estimated consumer surplus fianctions for each of the six beaches in the study. 
McConnell gained the management schemes for optimal maximum attendance per acre (^, .) 
at each of the beaches (/) by taking the first partial derivative of the benefit function of each 
beach with respect to ^, •: 
dB , dh {y,q„q2,x) 
T — = ^i; ^ + hj{y,q,j,q2,x) = 0 
dq,j dq,j 
where: (5-10) 
hj{-) = estimated consumer surplus function for a visit at the yth beach 
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Estimates of the coefficients, Q + c,+4 (congestion effects) of equation 5.9 for each of the 
beaches are then applied to condition [10] so as to solve for q,j . Thus equation 5.10 can be 
interpreted as: 
CS,. 
0 = q,j.{c,+Cj^,)-i-—'-
where (c^ + Cj^^) < 0 
CS.jx 
^iy = (C4+C.^J 
The optimal economic levels of use on each of the six beaches are reported in Table 5-2, in 
the column entitied 'Number of users'. Important criticisms, praises and conclusions of 
McConnell's (1977) work are given in Table 5-3. 
5.10 Optimal provision of services - Supply management 
While McConnell established the optimal levels of site-specific beach use using consfrained 
optimisation via mathematics, Goldin (1971) in some detail considered the issues of peak 
demand, quality and management of recreation beaches and parks using simple marginal cost 
and marginal benefit curves. He made it clear that his analysis only applied to the system of 
state parks where user facilities are reproducible such as picnic and camping sites and some 
aspects of beaches. His analysis is not relevant for those parks which have unique, non-
reproducible wonders or which have been set aside to protect them from any form of use. 
Goldin proceeded to say that where benefits are reproducible and not unique then the park can 
be classified as a market good and thus may be better managed via the implementation of the 
price mechanism. This may be the case for some beaches in the United States and Ausfralia, 
but many have multiple purposes. Hence, charging users where multiple purposes are 
involved may not be appropriate. 
Goldin (1971) isolated three interrelated and persistent problems at user-oriented beaches and 
parks. The first is a high variation in demand with the greatest demand or what is know as 
peak demand occurring during the summer season and on weekends and holidays. The second 
problem is quality which can be fiirther broken into the level of quality and the diversity of 
quality. Quality aspects according to Goldin (1971) include intensity of use, improvements, 
proximity to users and availability. Undesirable intensive use is defined as congestion. 
Improvements mean an increase in the level of facilities provided such as shelters, showers, 
and lifesaving facilities. A low level of availability may be reflected in tumaways where users 
are tumed away from using the site. Quality diversity is existent in the state park system 
according to Goldin. He stipulates that all beaches near an urban area on a given day are 
usually equally congested and calls this phenomenon as 'semi-uniformity'. The third problem 
is with the methods and incentives of management. Goldin (1971, p.82) stated 
There is considerable scope for the method of pricing and for competitive incentives in park and 
beach management. Frequently, though, we observe govemment agency incentives and a mixed 
method of non-price regulations (such as first-come-first-served) combined with user fees. User 
fees at state parks (in 1961) were quite nominal conpared to costs. Revenue from operations 
(mostly user fees) totalled $23 million [USD](which is 8.5 cents per visitor day) Operating 
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expenses alone were $61 million, and the annual cost (i.e. opportunity value) of the land and 
improvement was probably in the range of $300 to $800 million. 
Goldin (1971) cited Clawson and Knetsch (1966) from their influential book The Economics 
of Outdoor Recreation as highlighting the undeserved lack of attention to time peaking of 
demand in the outdoor recreation field. Goldin (1971) also quoted Kmtilla (1967) that there is 
a tendency for the public sector to provide homogenised recreation facilities. Kmtilla (1967) 
believed that the public sector does not provide for the widest range of preferences for 
outdoor recreation. Chapter 2 or Blackwell (1999) discussed similar criticisms of beach 
management in South-East Queensland. Goldin suggested that a main reason for the oversight 
of peak demand, quality and management problems is due to the preoccupation with project 
oriented, cost-benefit analysis. He suggests that optimally oriented micro-economic analysis 
can provide better insights and solutions to the basic questions of how much, to whom, what 
and how. 
5.10.1 Lifeguarding and optimal allocation to users 
Goldin (1971) has many important things to say about the management of beaches. In order to 
establish an optimal number of camp sites or an optimal number of beaches or beach areas it 
is necessary to compare costs and benefits at the margin. As Goldin (1971, p. 84) said, 'it is 
necessary to compare costs and benefits for additional sets of jointiy supplied products'. He 
made it clear that beaches and campsites are similar in that they reflect a common economic 
problem of joint supply in fixed proportions. He said (1971, p. 84), 'To generalise: The 
services of parks and beaches on different days are different products (because users are not 
indifferent among them), yet they are available in fixed, one-to-one proportions'. 
To begin, Goldin (1971, p. 84) stipulated that the cost of expansion of the beach and state 
park system are the benefits forgone, or 'the current "lease value" of the land and 
improvements to put resources to thefr best current use we must know their current 
annual costs (forgone benefits)'"'^. For campsites altemative uses may be for timber, housing, 
and agriculture. In confrast, beaches including the dune system may be used for altemative 
purposes to recreation, including, sand mining, four wheel driving, commercial fishing. 
(Chapter 2 provides a detailed discussion of altemative uses of the beach face and dime 
system). 
Goldin did not detail how marginal benefits are estimated. He assumed dollar-designated 
benefits per visit and separated demand into summer, weekend and other categories such that 
they yield successively lower use benefits respectively. He then constmcted marginal benefit 
and marginal cost schedules and isolated the optimal number and price of campsites 
throughout the year for summer, weekends and the rest of the year. His marginal cost curves 
are constant over the range of output. Optimal levels of campsites and price were attained 
where marginal benefits equal marginal costs. 
5.10.2 Inclusion of variable costs in the model 
Goldin (1971) extended the joint supply model to include variable (operating) costs. Variable 
costs include those costs that vary with the number of users and include, maintenance, 
^ Italics styling added. 
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sanitation, fuel, user caused fires, and lifeguards. Goldin does not stipulate that increases in 
lifeguards would only occur with increments of lOO's or lOOO's of users. Goldin found 
operating costs of $61 million in 1962 for 273 million visitor days, averaging 22 cents per 
user day at state parks in the United States. He suggested subfracting variable costs from the 
marginal benefit line, MB (which includes benefits from use of both capital and variable 
inputs) to get user benefits from capital facilities (land and improvement) or MBC. The MBC 
lines for each day of the year may be summed to gain the total marginal benefit curve from 
capital (TMBC) and compared with the marginal cost of capital facilities (MCC) to determine 
optimal capacity. This optimal level of campsites then gives prices of three periods of season 
each 20 cents higher which results in an optimal capacity of 90 units (versus 100 before 
considering variable costs) during the two highest peak periods (summer and weekends). 
During the off-peak season it is best to operate only part or 40 units i.e. to only operate some 
of the parks at capacity. It may be possible to cut variable costs in half by only operating half 
the parks during the off-season. Cost cutting will not nearly be as successful if as an 
altemative all parks are operated at half capacity. Analogies can be drawn with the Ausfralian 
airline industry in cutting certain routes during the Asian crisis and the shutdown of factories 
during off-peak periods to save variable costs. 
5.10.3 Relationship between extent of facilities and visitor satisfaction 
Bell and Leeworthy (1986) established their hypothesised model for willingness-to-pay for 
the right to use a beach for a defined period of time when analysing beach replenishment 
projects in Florida. The hypothesised model is: consumer surplus per person day at beach i is 
a fiinction of household income (+), beach days at beach / (-), beach days at other than the /'th 
beach (-), beach related expenditure per day at the /'th beach (+), an index of beach facilities 
at beach / (+), and square feet of beach per person at beach i {+). Consumer surplus is the 
average consumer surplus per day and will decline as beach days increases (demand curve 
approaches the axis). 
Bell and Leeworthy (1986) included amongst other things in their variable for facilities: 
lifeguards, bathrooms, parking lots, and barbecue pits. Weights of one to five were assigned 
to various facilities depending on their relative importance (five being the greatest 
importance) and thus a higher quality and quantity of facilities was reflected in a higher index. 
The positive relationship between facilities and consumer surplus was based on the 
assumption of the authors that the greater the quality and quantity of facilities then the greater 
the recreational experience of the user. This assumption must be made to proceed with the 
analysis. However, it is arguable that some users may prefer as little development of facilities 
on the nearby shore as possible. Users may prefer the beach to remain as much as possible in 
its natural state. Mixed results have been found in the literature. For example, Pitt (1992a, 
1992b) found 80% of his respondents' main reason for choosing the North Coast of New 
South Wales for recreation was due to their perception of scenic unpolluted beaches and a 
pleasant climate, fri the United States it seems most of the studies show that greater facilities 
mean greater satisfaction on average. Cutter et al. (1979) found natural characteristics and 
cleanliness of water to rank highly in ideal characteristics of beaches. However, their results 
state that less than 3%o of respondents found natural characteristics as reasons for site 
selection. Therefore, the authors concluded that not everyone wants undisturbed beaches with 
primitive facilities and limited recreational opportunities. It may be tme that consumer 
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maximisation and a materialistic society with many beaches being highly developed have 
tempered tastes of people in general from the United States. In confrast, most of Ausfralia's 
beaches are undeveloped and to some degree and still remain in their natural state. This may 
reflect Ausfralian tastes per se, a smaller population or tempered tastes for a more natural 
environment. 
Obviously there is an array of tastes both reflecting different consumers and reflecting 
different preferences of consumers at different points in time. It is important to meet this array 
of tastes'''' with heterogenous levels of development and facilities on beaches (Chapter 2 or 
Blackwell (1999) provided a further discussion of these issues). There is however a tendency 
for outdoor recreation to become homogeneous (Kmtilla, 1967) as stated earlier. 
Lifeguard and first aid facilities in Bell and Leeworthy's (1986) model take on a diluted 
aspect in their facilities index because they are not included separately. It is proposed that 
lifeguard and first aid facilities would be beneficial to users no matter how much the beach 
has been developed. Even on a very natural beach such as Alexandria Bay on the Sunshine 
Coast some form of lifesaving information or equipment is supplied even though a pafrol is 
not provided. On such beaches minimal facilities may be preferred, such as an emergency 
phone, lifesaving tube, danger information signs, and walking fracks. 
Bell (1986) used a congestion variable to establish the benefits of increasing use per foot per 
person to 24 selected beaches in Florida. Bell and Leeworthy established the optimal number 
of square feet per person as 115 by mnning a regression between average willingness-to-pay 
against square feet per person and the square of square feet per person. This equation and 
optimal level of area per person were used to estimate benefits of expanding beach width to 
give optimal use. Benefits were compared with costs. The resulting estimated costs and 
benefits provided benefit cost ratios and a ranking of priority for beach replenishment projects 
of the 24 selected Florida beaches. Benefit-cost ratios are requfred in setting priorities under 
Army Corp of Engineers legislation. 
5.11 Summary 
This literature review has been extensive but not exhaustive and has covered the explicit 
literature on the economics of beaches. In particular, a review was made of the beach 
valuation and economic impact studies. The literature was found to be narrowly focused on 
demand for beach replenishment. There are only a small number of studies conducted to 
assess the non-use values of beaches and this may warrant intervention by the public, private 
and community sectors''^ There were very few studies that considered the significance of a 
safe bathing environment to beach visitation and site selection. There is some indirect 
evidence to suggest that lifesaving and first aid facility provision may be an important 
determinant in people's choice of a site and willingness to pay for beach recreation. 
One only need contrast the type of beach at Hastings Street main beach at Noosa with a nearby yet secluded beach in Noosa 
National Park, called Alexandria Bay to compare the array of tastes in beach recreation. At Alexandria Bay a collection of beach 
users enjoy the natural beauty and relatively untouched nature of the site. Some users of the beach enjoy being able to relinquish 
their clothing, and this may be a complementary enjoyment to the natural state of the beach while other users prefer to remain 
clothed and still enjoy the site's natural beauty. In contrast, the main beach at Noosa has a highly developed beach face and no 
longer existent dune system. Here shops, restaurants, resorts, boardwalks, rock walls, ramps, a surf club and other amenities 
cover the immediate foreshore and dune. Again, in contrast, to the North across the Noosa River channel, four wheel drives can 
be seen using the adjacent beach for fishing, camping and recreational enjoyment. 
^^  The November 2002 oil spill ofTthe Spanish Coast will heighten the need for such values internationally. 
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Lifesaving and first aid facility provision may aid in explaining beach demand; however, so 
far these services have not been included as explanatory variables. While there is little doubt 
that the presence of lifesavers is expected to be an important explanatory variable in beach 
demand, further survey work is required to prove this statistically. Some additional analysis 
by the author of data from a United States study found a high correlation between the 
provision of lifesaving services and beach visitation numbers. 
Table 5-2 to Table 5-4 that list the explicit beach literature offer a point of reference for future 
research into the economics of beach management and offer a point of reference for this 
thesis. They offer a contribution to the field by summarising and collating the various studies, 
which in the majority have focussed on beach and coastal protection from erosion with 
neglect of other beach services such as lifesaving and non-use values. The tables also 
highlight the major policy issues involved in the management of beach services, the 
prominent one being the need to assess the value of beaches to communities where no market 
mechanism exists. 
In sections 5.8 to 5.10, optimal provision and use of beach services were considered in some 
detail and possible applications to surf life saving were offered. In particular, it was found that 
McConnell's theory of establishing optimal user numbers per acre to reduce congestion could 
also be applied to site quality aspects such as lifeguards. As McConnell indicated, an area for 
future research is the development of beach cost functions''^. With regard to supply 
management, it was found that tastes from tovm to town and country to country differ with 
respect to demand for natural and unspoilt beaches. Goldin has provided a framework for 
peak load pricing of beaches. 
Throughout the literature review there has been a common theme to search for the literature's 
relevance to the broader concem of beach management and to an economic study of the 
provision of a safe bathing environment, which is considered in the next part of the thesis. A 
range of issues have been covered and a prominent gap in the literature is that lifesaving 
services have not been considered in any great detail and nowhere have the services been 
valued using non-market valuation methods. Intervention in undertaking non-market 
valuation studies of beaches may be warranted. Extemalities on beaches are likely to be 
ignored given the current institutional arrangements for the management of beaches. Problems 
associated wdth the degradation of Ausfralia's river systems may also be presently occurring 
on many Ausfralian beaches. This is an area for fiiture research for economists and non-
economists. 
This literature review has not attempted to outline the non-explicit beach literature and this is 
only referred to when needed throughout the remainder of the thesis. In particular, the 
literature associated with dam and lake recreation and water quality benefits that grew from 
the United States during the 1980's and 1990's have not been addressed here. 
^^  Chapter 10 reports the marginal costs of providing and extra lifeguard or lifesaver. This work provides some development of 
the components of cost functions for the provision of beach services. 
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Surf lifesaving in Australia: Organisation, operation 
and the economic nature of its services 
6.1 Introduction 
This chapter provides a description of the organisation, operation and economic nature of 
services provided by Surf Life Saving Ausfralia (SLSA). The Chapter provides a body of 
knowledge necessary for proceeding with the economic theory of clubs and the main 
analytical section of the thesis. In addition, the chapter may be useful to those people who are 
directly involved with surf lifesaving as the chapter provides some interesting facts about the 
characteristics of the surf lifesaving organisation. 
The previous part of the thesis was mainly concemed with outiining the potential significance 
of a safe bathing environment to beach recreation demand, willingness to pay and site 
selection. Surf lifesaving is primarily concemed with the provision of a safe bathing 
environment to beach users and therefore, this chapter extends the knowledge of what type of 
services people may be willing to pay for and what types of goods and services are provided 
by SLSA. The chapter analyses the characteristics of state and national membership of SLSA 
and some comparisons are made with Mooloolaba SLSC membership because Mooloolaba 
beach is the focal case study of this thesis. A descriptive chapter on surf lifesaving helps to 
identify problems presentiy experienced in surf lifesaving and provides an economic 
description of these. This allows the author to better identify key research issues and 
questions. Finally, the chapter ties in with the next chapter on club goods as it considers in 
some detail the economic nature of the various services, goods and products provided by surf 
lifesaving. 
The chapter begins by defining a number of terms relating to surf lifesaving used throughout 
the chapter. Next, the chapter discusses the background and history of surf lifesaving. The 
current organisational stmcture of SLSA including clubs, branches, state cenfres is then 
discussed and a detailed description of membership categories is given. Membership 
categories are considered within states and across Ausfralia and some comparisons are made 
with the membership categories of Mooloolaba Surf Life Saving Club. The services and 
economic nature of surf lifesaving products are then considered wdth the activities and role of 
surf clubs considered in detail. The funding activities of state cenfre and individual clubs are 
also briefly considered. The chapter then outlines key management issues in Ausfralian 
lifesaving. Finally, a summary and conclusion are offered. 
6.2 Definitions of surf lifesaving terms 
In this thesis, the words Life and Saving are used separately when reference is made to the 
incorporated name of Surf Life Saving Australia (SLSA). When reference is made to the 
general concept of lifesaving the single word is used. The use of the word movement or 
association refers to the entire Ausfralian lifesaving body including its individual members, 
clubs, branches, state cenfres and the national cenfre, SLSA. When reference is made to 
lifeguarding the term refers to the professional, wage or salary earning guardians of the beach 
typically employed by local councils. 
178 
6.3 Background to services provided by surf lifesaving 
Surf Life Saving Ausfralia (SLSA) is Ausfralia's largest volunteer organisation and ranks 
amongst the largest m the worid. The primary objective of SLSA (1998) is 'to provide a safe 
beach and aquatic environment throughout Ausfralia.' SLSA primarily provides pafrol 
services on more congested areas of Ausfralian beaches during the swimming season. The 
pafrols set up areas designated by red and yellow flags for safe bathing. SLSA helps protect 
beachgoers from the dangers of their recreation environment. Since 1906 up to the season 
2001-02, SLSA members had rescued more than 500,000 people in Ausfralia (SLSA 2003). 
6.4 History of surf lifesaving in Australia^" 
Bondi was the first surf lifesaving club in the world, founded on Febmary 6, 1906. Prior to 
1902, the law did not permit bathing in the surf during daylight hours other than in the early 
moming and late evening and men and women were requfred to bathe at separate times. The 
law was designed to ensure morality as opposed to safety. 
Mr William Gocher publicly announced in September 1902 that he would intentionally break 
the law and enter the water at Manly at noon. Police detained Mr Gocher, but he was not 
charged. Eventually, as a result of his and similar actions by other people, society was forced 
to reconsider the issue of daylight bathing and the law was accordingly changed (SLSA 
1996). 
It was not long before bathing in the surf became highly popular and as a result the dangers of 
the surf environment became more apparent. Small groups of regular and experienced surfers 
began to form surf lifesaving clubs primarily to ensure the safety of other less proficient 
swimmers. Generally, an equally important intention of the formation of surf clubs was to 
provide a place and base for the social, cultural and recreation beach activities of members. 
6.4.1 Drownings and the necessity for funds for lifesaving patrols 
The evolution of surf lifesaving across time has critically depended on the reason for the 
movement's existence, that being to prevent people from dicing due to the dangers of the surf 
and beach environment. Throughout surf lifesaving's history sometimes a relative rise in the 
number of drownings has encouraged local communities and govemments to raise funds to 
implement policy intended to reduce any rise in mortality. More importantly, the main thrust 
for the provision of lifesaving services has come dfrectly from people within beach 
communities as apposed to through thefr councils. Councils (as well as state and federal 
govemments) however, have had an important role to play in the provision of funding for 
clubs. The role played by the community is a critical difference between Ausfralia's voluntary 
provision of pafrols and the United States' paid professional provision of safe bathing. The 
voluntary community involvement is also a critical reason for the greater growth in surf club 
membership as opposed to surfing and board riding club membership. A number of historical 
examples from New South Wales (NSW) and the Gold and Sunshine Coasts illusfrate these 
points as discussed below. 
^° The source for this section is SL^A (1998, 'History of SLSA') unless otherwise stated. 
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The New South Wales Bathing Association was formed primarily for the purpose of a 'united 
front' to capture fimding and gain support from the NSW govemment and local councils 
(SLSA 1997). 
In Christmas of 1912 eight people surfing at Main Beach Southport experienced difficulty in 
the surf and three people (Arthur Brokes, William P. Wilson and Stanely Chapman) drowned 
(Winders 1969). This resulted in community, local chamber of commerce and local council 
support to the Southport Life and Surf Bathing Club. The club was also supported by the 
Queensland Head Cenfre of the Royal Life Saving Society. 
A young Brisbane (Indooroopilly) man, Robert Doran was drowned at Kirra Beach in 
Queensland on January 6 1916, resulting in the formation of Kirra Club a few months later 
(Winders, 1969). 
On October 8, 1922 'a fragic surfing fatality at Maroochydore...proved the incentive for the 
reformation of the local Maroochydore club, at a public meeting held at Petrie's creek' 
(Longhurst 1997, p. 6). According to Longhurst (1997), similar actions were taken at 
Mooloolaba and Coolum. On the 18 December 1922 at a meeting of Maroochy Shire Council, 
Councillor J. Lindsay of Buderim moved and it was voted that 5 guineas be allocated for 
financial assistance to the cost of pafrolling the Mooloolaba beach over the Christmas period. 
In this case the local council provided some of the funds while the members of the Mooloolah 
river sports club, encouraged by the local progress association, provided the pafrols. Not long 
after this date on 26 December 1922, Frank Venning of the Royal Life Saving Society (RLSS) 
gave a demonsfration of lifesaving as part of an aquatic sports day held by the club and called 
for volunteers to form a lifesaving club. On 13 January 1923, the club was undertaking pafrols 
even though not officially recognised as a lifesaving club. By Easter the clubs members had 
acquired thefr Bonze Medallions, proficiencies or elementary certificates. The members had 
already acquired a reel and lifeline for approximately 15 pounds. Two months prior to Easter 
Sunday 1923, the club became knovm as the Mooloolaba Sports and Life Saving Club. 
In Mooloolaba club's formation the club was first a sports club and then with the concem of 
possible drownings, and the council's availability of funds for that purpose, the club adapted 
to become a surf club. Tfre sports club could gain financial sfrength if it could capture 
additional funding from council. The club also affiliated with the Royal Life Saving Society 
which provided the necessary fraining of skills and other support requfred to raise beach 
safety. 
6.4.2 The Royal Life Saving Society as the foundation of surf lifesaving in Queensland 
Mixed views are held about the history of the foundations of surf lifesaving in Ausfralia. The 
Royal Life Saving Society (RLSS) came into existence in Melboume in 1894 only two years 
after its formation in England (Mole, L. 1998, pers. comm.. Executive Director, RLSS, 20 
April). RLSS confrolled clubs in Ausfralia up until 1930. At this point, the Surf Lifesaving 
Association of Ausfralia succeeded RLSS. The separation of the two bodies was not 
recognised by RLSS's headquarters in London until 1939 (Winders 1969). 
In the early days of lifesaving in Queensland, most clubs formally associated with RLSS for 
life saving support. Surf Life Saving as such grew out of RLSS. Today RLSS attends to 
lifesaving in still water while Surf Life Saving attends to lifesaving in the 'surf. 
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In the history of Queensland surf lifesaving (Winders 1969), clubs were mostiy known as 
lifesaving clubs and many of their members were affiliated with the RLSS. In August 30, 
1920, the Queensland Surf Bathing Association was incorporated with the RLSS. However, in 
October of 1924, the formation of the Point Danger Branch in Queensland affiliated with the 
Surf Life Saving Association of Ausfralia and thus ensued a period of hostility between the 
two bodies with respect to surf lifesaving in Queensland. Finally, on January 24, 1931, the 
Point Danger Branch affiliated with what had become from RLSS the state cenfre of the Surf 
Life Saving Association. According to Jaggard (1997), until 1931, all men and women 
members pafrolling Queensland surf beaches were affiliated with the RLSS even though they 
competed in surf lifesaving style camivals. The association maintained confrol over all outer 
or surfing beaches while the society was responsible for inner or bay beaches. Some surf 
clubs still remained with the RLSS up until 1955. Burleigh Heads is an example. 
6.4.3 The origins of SLSA 
In October 18, 1907, the New South Wales Surf Bathing Association was founded in order to 
have the sfrength in a critical number of united members to meet fimding requirements and 
seek assistance from the NSW state govemment and local councils (SLSA 1997). The name 
of the New South Wales Safe Bathing Association was later changed to the Surf Life Saving 
Association of Ausfralia and in 1991 became known as Surf Life Saving Ausfralia. 
6.4.4 The place of the line and of the belt in contemporary lifesaving 
A prominent component of the history of surf lifesaving was a piece of rescue equipment 
called the line and belt. Lifesavers received a bronze medallion for proficiency in the use of 
this rescue equipment. In Febmary 6, 1938, a series of freak waves pounded Bondi beach and 
swept hundreds of swimmers from the safety of a sand bank into a rip and out to sea. The day 
became to be known as 'Black Sunday'. In total, 300 people, many of them unconscious, were 
rescued on that day by lifesavers. Because desperate swimmers grabbed onto rescue lines of 
the line and belt many of the lifesavers themselves had to be rescued by other lifesavers. 
Today however, the line and belt has been phased out of use in pafrols, being replaced by 
other equipment such as the inflatable rescue boat (IRB), jet ski and helicopter. The line and 
belt is now only used in competition events such as the march past and "R'nR" (rescue and 
resuscitation). The line and belt is an emblem today representing part of the heritage of surf 
lifesaving and can be seen on the walls of supporters' clubs around the nation. 
6.4.5 A critique of the stereotypical lifesaver 
The way in which the lifesaver is viewed by society depends on the perspective of the media 
and historians. One perspective of the lifesaver is an Ausfralian icon: the steadfast, vigilant 
guardian of our surf beaches. This of course is a stereotype and can be critiqued. 
Jaggard (1997), in his paper 'Chameleons of the surf, criticises the historical porfrayal of surf 
lifesavers as having masculine, conformist, disciplinary, regulatory, authoritarian, fraditional, 
hidebound, loyal and monolithic fraits. He critiques the orthodox writings of Dutton (1958), 
Mandle (1982), Rickard (1988) and Booth (1994). Often the fraits, which are typically 
associated with the stereotype of the 'surfer', such as flexibility, flamboyance, mobility. 
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coolness, modemism, uncommitted individualism and larrikinism are left out of the typical 
description of the surf lifesaver. Jaggard's antithesis is that now as in the past discipline and 
larrikinism are opposite sides of the same surf lifesaving coin, and that lifesavers share the 
characteristics of self-expression often associated with 'surfers'. He also stated that the 
stereotyping of lifesavers in a masculine way must be contested in order to reinstate women in 
their rightfiil place in the movement's history. 
Surf hfesaving was not what it seemed, or has since been judged to be. Yet these conventional 
images have seduced historians to propel the surf lifesaver into historical prominence as an 
interwar national type' [sic]. Before agreeing with such a label we need to know much more 
about someone who is in danger of becoming a caricature (Jaggard 1997, p. 7). 
Although the Ausfralian surf lifesaver is often stereotyped, the establishment of surf 
lifesaving was an Ausfralian invention. Lifesaving as distinct from surf lifesaving, came from 
the United Kingdom and of course has a history across the globe. 
6.4.6 History of international surflifesaving 
Surf Lifesaving's foundations are uniquely Ausfralian which due to its success has developed 
across the world. In November 1956, the Intemational Council of Surf Life Saving was 
formed which included the Surf Life Saving Associations of Ausfralia, New Zealand, South 
Afiica, Ceylon, Hawaii, Great Britain and the USA. This council had its headquarters in 
Toronto, Canada. In 1971 all affiliates to the council joined to form World Life Saving 
(WLS). 
According to the United States Lifesaving Association (USLA, 1999), intemational lifesaving 
activities were formalised with the first World Congress in 1878 in Marseille, France, fri 
Paris, the first intemational lifesaving federation was formed in 1910. The name of the 
federation was the Federation Intemationale de Sauvetage Aquatique (FIS). Two decades 
after the affiliation of WLS, FIS and WLS joined to form one intemational body of lifesaving 
known as the Intemational Life Saving Federation (ELS, 1999). ILS now has over 120 
national lifesaving federations and has representation from the four geographic regions of the 
world: Americas, Europe, Africa and the Asia Pacific. ILS officials include an intemationally 
elected President and Secretary General, four Vice-Presidents (each of whom are presidents 
representing their respective geographical regions) and directors from each region. ELS is 
recognised by the World Health Organisation of the United Nations (WHO), the Intemational 
Red Cross and Red Crescent (IRC), the Intemational Olympic Committee (IOC) and the 
Intemational Military Sports Council (CISM). 
6.5 Organisational structure of Australian surf lifesaving 
The hierarchical adminisfrative stmcture of surf lifesaving in Ausfralia includes clubs at the 
local level, branches at the regional level, state cenfres at the state level and SLSA at the 
national level. Queensland and NSW are the only states to have branch level adminisfration. 
All states have adminisfration through state cenfres. The actual provision of services at all 
levels is conducted in a voluntary and professional capacity. For example, club adminisfrators 
are paid salaries for full or part-time positions. At the federal level, the Ausfralian Council 
oversees the Chief Executive Officer and SLSA staff and Board of Management. The 
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Ausfralian Council consists of all state presidents, the National President and the directors of 
lifesaving, development and competition. Most of the council (presidents) are voluntary and 
some voluntary positions receive allowances. The CEO and staff and Board of Management 
are full-time paid positions. A similar combination of professional and voluntary positions 
exists at state level. 
6.6 Clubs, branches and members 
There are 269 surf lifesaving clubs in Ausfralia with 17 branches and 82,108 members. 
Queensland and NSW are the only states to have branches as depicted in Table 6-1 below. 
Table 6-1: Lifesaving club, branch and member numbers by state 1996-97 
state Clubs ' Branches ° Members " Members per club Clubs per branch Members per branch 
NSW 
Qld 
vie 
WA 
SA 
TAS 
NT 
Total 
129 
57 
32 
20 
18 
10 
3 
269 
11 
6 
0 
0 
0 
0 
0 
17 
40096 
20824 
9307 
6059 
3968 
1423 
431 
82108 
311 
365 
291 
303 
220 
142 
144 
305 
11.7 
9.5 
-
-
-
-
-
15.8 
3645 
3470 
-
-
-
-
-
4829 
Sources: a SLSA (1997, p.25); b SLSA(1998). 
Table 6-1 also indicates the average number of members per clubs, clubs per branch and 
members per branch. These numbers may be compared with economic optimal sizes for clubs, 
branches and states. Queensland would seem to have the greatest concenfration of members 
per club on average at 365 members per club. Interestingly, Mooloolaba SLSC Inc. (1998) has 
720 members, almost twice the Queensland average and more than twice the National average 
for the 1996-97 season. This number excludes Mooloolaba's supporters club membership of 
approximately 10,410 in the 1997-98 season. 
New South Wales follows Queensland with 311 members on average per club. Next is 
Westem Ausfralia then Victoria. NSW has the largest ratio of clubs per branch and members 
per branch, followed by Queensland. Tasmania has the smallest number of members per club 
at 142. 
6.7 Membership characteristics of surf lifesaving in Australia 
In Ausfralia, surflifesaving clubs, account for 106,000 members 25,000 of which pafrol over 
400 popular beaches with 40% of national members being females (SLSA 2003). 
Membership categories and definitions, state and national membership, the dynamic nature of 
membership, pafrol risks, and the proportion of members undertaking pafrols are discussed in 
tum. 
6.7.1 Membership categories and definitions 
Most active members undertake voluntary surf pafrols after attaining their base qualification, 
the Bronze Medallion. Cadets are active members and can undertake surf pafrols once they 
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attain their surf lifesaving certificate. Proficiencies for various qualifications within the active 
category are undertaken each year prior to the pafrol season. Active members who wish to 
compete in camivals are required to provide a minimum number of pafrol hours either 25 
hours per season or 80% of rostered pafrol hours, the choice being made by individual clubs. 
Active reserve members have given eight years of active pafrol service and thus are not 
required to undertake as many pafrols as normal active members in order to compete or 
otherwise be a member of the club. Cadets are under 16 years of age and once a person tums 
15 they can undertake their Bronze Medallion in order to become a pafrol member and 
compete at Senior level. The Junior surflifesaving body or Nippers is for persons less than 14 
years old. Within the senior body there is an active competitive category called Junior and for 
people aged inclusively between 16 and 17 years and not to be confiised with Nippers. Once a 
member tums 18 they are considered seniors within the competitive category. 
Long service members have given 10 years of active service to the club and are not required 
to undertake pafrols in order to compete. Life members have made a major contribution to a 
club. There is also a life member category given by SLSQ and SLSA. Award members 
usually are unable to attain a bronze medallion due to some disadvantage (eg. blindness) 
though still undertake pafrol duties, for example as a first aid officer or a radio operator. 
Associate members are non-active members who are not involved in competition and do not 
undertake pafrols. Associates must have gained their bronze medallion and must be greater 
than 18 years of age. Associates may form important social, commercial and networking 
functions within clubs. The benefit of such members to the club is not always directly 
measurable. Associate members may have political or financial networks important to the 
funding and legalising of club activities. Associate members are required to pay membership 
fees above those required of active members. 
Honorary members presently provide or in the past have provided services or benefits to the 
club. These members are decided on at the annual general meeting and forms for such 
membership are forwarded to SLSA. The category also caters for the wives of life members. 
Honorary members do not have to pay membership fees. 
There is also supporters' club membership associated with individual clubs and other 
supporters' clubs with reciprocal rights. The members of supporters' club have access to the 
supporters' club facilities but not to the facilities of the surf lifesaving club. A summary of 
these membership categories and their respective subscription fees is given in Table 6-2. 
Club benefits from a larger active membership 
Large active membership allows total club rostered pafrol hours to be spread across more 
members, with each required to do a fewer number of pafrols. Thus, active members of large 
clubs enjoy declining costs per member. This would indicate a higher position on the net 
value per member curve of club goods. Dynamically, such clubs may increase membership 
until the net benefits per member are maximised. 
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Table 6-2: Description and fees for membership categories 1998 
Membership category Description: age, qualification, patrol activities Fee($/yr) Access to 
club 
facilities 
Nipper (Junior Association) 
Active competitive — Cadet 
Active competitive — Junior 
Active competitive — Senior 
Active non-competitive 
Active reserve 
Associate 
Long service 
Life membership 
Award 
Other 
7 <age<13 
14 < age <15, Surf Rescue Certificate (SRC)/Bronze 
medallion, 25hrs or 80% of rostered patrol hrs in order to 
compete 
16 < age < 17, Bronze medallion or >, patrol hrs 'as above' 
> 18yrs old. Bronze or >, patrol hrs 'as above' 
> 14 yrs old, SRC or >, undertake patrols usually > 25hrs 
and other non-competitive duties such as training 
8 yrs patrol service, to compete need 12.5hrs or 50% of 
rostered hrs 
Have gained bronze medallion, >18yrs 
10 years active service, no further patrol service required 
Very high contribution to surflifesaving club 
No Bronze medallion, however contribute to lifesaving 
activities 
Such as honorary, have given services or benefits to club, 
husbands or wdves of life members 
Supporters club Open to the public 
45 family' 
15 
15 
20 
20 
Full' 
Fuir 
Full' 
Full 
Full 
20 
Nil 
20 single/ 30 
double 
Full 
20" 
20 
Nil 
20 
Limited 
Full 
Full 
Full" 
Limited 
Access to 
supporters 
club only 
Sources: Tebbs, (N. 1998, pers. comm., SLSA, March); Leahy (S. 1998, pers. comm., SLSA, July); SLSA (1998);pnvfl/us usus. 
Notes: Fees reported here are an example only from Mooloolaba Surf Lifesaving Club. Each club has discretion over fees 
charged for membership by adjusting its clubs by-laws at its annual general meeting; a Tibbits (M. 1999, pers. comm., 
Mooloolaba SLSC Nippers, 11 August); b While the associate and active member fees are the same for 1997-98, in subsequent 
years associate members paid more; c Only allowed to access supporters club with parents; d Award members may not use 
equipment for training or recreation which requires qualification. 
6.7.2 State and national membership 
Table 6-3 presents membership numbers in various categories by state. Table 6-4 lists state 
membership numbers as a percentage of total members Ausfralia wide in each category, and 
Table 6-5 provides a breakdown of membership categories as percentages of total state 
membership. 
Table 6-3: Membership category numbers by state, 1996-97 
State 
NSW 
QLD 
VIC 
SA 
WA 
NT 
TAS 
Total 
Number of 
active 
members 
8969 
5224 
2136 
2298 
1885 
119 
480 
21111 
Number of active 
Reserve members 
1378 
433 
150 
— 
112 
3 
34 
2110 
Number of Number of Number of 
cadet 
members 
2089 
994 
451 
— 
412 
17 
53 
4016 
other 
members 
13005 
7151 
3626 
169 
1056 
183 
378 
25568 
award 
members 
748 
564 
132 
—. 
166 
2 
3 
1615 
Number of 
junior ' 
members 
13907 
6458 
2812 
1501 
2428 
107 
475 
27688 
Total 
number of 
members 
40096 
20824 
9307 
3968 
6059 
431 
1423 
82108 
Note: a Junior refers to 'Nippers' or those members who are under 14 years of age. Junior does not 
category of Junior in the senior organisation. 
Source: SLSA (1998). 
refer to the active competitive 
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A breakdown of membership into various categories by state offers insights into the character 
of surf lifesaving membership across Ausfralia. From Table 6-3, New South Wales had the 
majority of membership with approximately 40,000 members. Queensland ranks second with 
approximately 21,000 members and Victoria third with about 9,300 members. 
Table 6-4: Percentage of particular membership category by state, 1996-97 
State 
NSW 
QLD 
VIC 
SA 
WA 
NT 
TAS 
Total 
Number of 
active 
members / 
total active 
members 
(%) 
42.5 
24.7 
10.1 
10.9 
8.9 
0.6 
2.3 
100.0 
Number of active 
reserve members / total 
active reserve 
members 
(%) 
65.3 
20.5 
7.1 
0.0 
5.3 
0.1 
1.6 
100.0 
Number of 
cadet 
members / 
total cadet 
members 
(%) 
52.0 
24,8 
11.2 
0.0 
10.3 
0.4 
1.3 
100.0 
Number of 
other 
members / 
total other 
members 
(%) 
50.9 
28.0 
14.2 
0.7 
4 1 
0.7 
1.5 
100.0 
Number of 
award 
members / 
total award 
members 
(%) 
46.3 
34.9 
8.2 
0.0 
10.3 
0.1 
0.2 
100.0 
Number of 
junior ' 
members / 
totaljunior 
members 
(%) 
50.2 
23.3 
10.2 
5.4 
8.8 
0.4 
1.7 
100.0 
Total 
number of 
state 
members 
/total 
national 
members 
(%) 
48.8 
25.4 
11.3 
4.8 
7.4 
0.5 
1.7 
100.0 
Note: a Junior refers to 'Nippers' or those members who are under 14 years of age. Junior does not refer to the active competitive 
category of Junior in the senior organisation. 
Source: Calculated from data reported of SLSA (1998). 
Table 6-5: Membership category percentages within each state, 1996-97 
State 
NSW 
QLD 
VIC 
SA 
WA 
NT 
TAS 
Total 
Number of 
active 
members / 
state total 
(%) 
22.4 
25.1 
23.0 
57.9 
31.1 
27.6 
33.7 
25.7 
Number of active 
resen/e members / 
state total (%) 
3.4 
2.1 
1.6 
0.0 
1.8 
0.7 
2.4 
2.6 
Number of 
cadet 
Number of 
other 
members/ members/ 
state total 
(%) 
5.2 
4.8 
4.8 
0.0 
6.8 
3.9 
3.7 
4.9 
state total 
(%) 
32.4 
34.3 
39.0 
4.3 
17.4 
42.5 
26.6 
31.1 
Number of 
award 
members / 
state total 
(%) 
1.9 
2.7 
1.4 
0.0 
2,7 
O.S 
0.2 
2.0 
Number of 
junior' 
Total 
number of 
members/ members 
state total 
(%) 
34.7 
31.0 
30.2 
37.8 
40.1 
24.8 
33.4 
33.7 
/state 
total 
(%) 
100 
100 
100 
100 
100 
100 
100 
100 
Note: a Junior refers to 'Nippers' or those members who are under 14 years of age. Junior does not refer to the active competitive 
category of Junior in the senior organisation. 
Source: Calculated from data reported of SLSA (1998). 
New South Wales' active reserve member strength 
hi terms of individual membership categories as depicted in Table 6-4, NSW has a little more 
than 65% of the active reserve base in Ausfralia. NSW has a higher proportion of active 
reserve members relative to active members unlike all other states. All other states have a 
higher proportion of active members to active reserve members. This may indicate that NSW 
has a high capacity to retain experienced members for pafrol duties, even if these members 
undertake fewer hours than normal active members. NSW has 32.4% of membership in the 
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other category as given m Table 6-5. This other category is the second highest proportion of 
membership to juniors. The other category includes life and long service members who can 
also be classified as retained past members, and are highly experienced (except for associate 
members who may or may not have had previous active involvement in the club), hi terms of 
pafrols, however, what is needed is current experienced active membership to ensure aquatic 
safety. Long service and life members are unlikely to undertake pafrol duties and are not 
required to undertake pafrol duties. 
The proportion of award members in Queensland and Westem Australia 
Queensland has its sfrongest comparative representation in the award category (34.9%) and 
may reflect a progressive approach to incorporating disadvantaged members into surf 
lifesaving m Queensland. Similar insights may be made for Westem Ausfralia; however, 
Westem Ausfralia has equal comparative sfrength in cadet membership. This may reflect a 
particular policy position or other environmental factors such as a greater number of people in 
WA of that age. 
The membership characteristics of other states 
Victoria and the Northem Territory (NT) have their comparative sfrength with 14.2% and 
0.7% respectively of their state's membership in the other category of membership as listed in 
Table 6-4. South Ausfralia (SA) and Tasmania have comparative sfrengths with 10.9% and 
8.9% of total active members nationally. A reason for this for Tasmania may be that the state 
is in the early development stage of club establishment where reliance on active membership 
is greater as compared to later stages in club maturity where associate membership develops, 
hi SA, the high proportion of active members arises because there are only two forms of 
membership, namely general (i.e. 'other') and active. Hence, SA cannot be compared with 
other states in the same way. 
Weaknesses of states in various membership categories 
NSW has a weakness in its active category, with Queensland, Victoria and NT in their active 
reserve categories. SA fails to have active reserve, cadet and award members However, again 
this is not a suitable comparison because SA only has a general category which is placed in 
'other'. Possibly, SA's membership base is less diversified. WA has a weakness in the other 
members category, as does NT in the active reserve and award member category and 
Tasmania in its award category. 
Distribution of membership amongst states 
The distribution of membership amongst states (Table 6-4) reveals that NSW has a large 
absolute voluntary labour supply compared with other states. Note that NSW has about 50% 
of Ausfralia's volunteer membership and Queensland has a little over 15%. Again, Victoria 
has about half of Queensland's membership at 1 \% with NT only having 0.5% of Ausfralia's 
membership base. 
In Table 6-5, membership categories are measured as a percentage of the total within each 
state. Table 6-5 shows that NSW, WA, Tasmania and Ausfralia as a whole have their 
sfrengths in the up-and-coming ranks of Juniors (Nippers, lifesavers of the future), hi confrast 
to Queensland, NSW, Victoria, SA, NT, Tasmania and Ausfralia on average have low number 
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of award category of members as a percentage of total state membership. Queensland, 
Victoria and NT have high voluntary labour resource bases in the other members category. 
This may reflect the relatively long period in operation, allowing them to reach maturity and 
to build a long service, life, associate and other membership base. Queensland and WA have 
low percentages for the active reserve category relative to other state membership categories 
(as does SA with its narrow membership categories) and SA and Tasmania have high 
infrastate percentages for the active members category. 
6.7.3 The changing nature of membership 
hi Table 6-5, SA has only active and general membership in the senior club membership 
categories. For the case of SA, the 'other' membership category represents general 
membership. Hence, South Ausfralia's percentages should be interpreted with this in mind. 
Approximately 31% of Ausfralian membership is of categories which are extemal to 
lifesaving (i.e. other). This figure includes life members and long service members who 
typically have or do play an active role in lifesaving affairs (as apposed to pafrolling duties), 
such as club adminisfration. However, life and long service members would be expected to be 
a small part of this category. Also included in this category are associates and other members. 
Associate membership may be growing over time. This may reflect the changing activities of 
clubs especially in Queensland due to the infroduction of poker machines in 1992. The data in 
Table 6-1 through to Table 6-6 do not include the membership of supporters' clubs. 
Supporters' club data on an individual club, branch, state and national basis would be usefiil 
for ascertaining the changing characteristics of lifesaving clubs around Ausfralia. It may also 
point to reasons for the success of particular clubs over others in terms of atfracting active and 
non-active membership, gaining funding, developing fraining and qualification, and achieving 
sporting prowess. 
Table 6-5 indicates that the NT has the largest 'other' membership (primarily associate) base 
with almost 43%) followed by Victoria with 39% and Queensland with 34%). 
6.7.4 Perceived risk in the typical make-up of membership on patrol 
Ausfralia-wide, junior membership followed by other categories, then active and cadet have 
the highest percentages as compared with other categories. Active reserve and award have the 
smallest capturing of Ausfralian voluntary membership. It is hypothesised that a typical pafrol 
member may be a teenager, despite being well frained and physically fit, of limited experience 
and sfrength to meet the potential challenges of a typical pafrol emergency. For example, 
using data from Mooloolaba SLSC Incorporated (1998), 45% (113) of the club's active pafrol 
members are 17 years of age or less. This is does not include those active senior pafrol 
members who are 18 or 19 years of age. Thus, it is possible that the majority of pafrol 
members are teenagers at Mooloolaba SLSC. The large number of teenage pafrol members is 
of course not necessarily typical of all clubs but may offer some indication of potential risk 
for pafrol services fi-om membership characteristics, subject to some qualifications provided 
below. What is required to test this hypothesis is a to gain data on the age of active pafrol 
members across the country. A sample may be all that is required to test the suggested 
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hypothesis, hi addition, SLSA has records of the birth dates of every affiliated member and 
thus these records could provide census data. 
Two qualifications of the above hypothesis can be made. Firstiy, given there are many and 
vaned duties requiring quite different skills m a rescue sitijation, a team of members working 
together with skill specialisation may outperform a single lifeguard. Secondly, given at least 
one experienced member (pafrol captain) is on pafrol at any one time, and set procedures of 
pafrol operation (like closing a beach down when it is unsafe for recreation, while remaining 
on pafrol), the potential nsk of a fatality is less than perceived at first sight. For example, in 
the case of Queensland, a pafrol is required as a minimum to consist of three bronze medallion 
holders, one of whom is an expenenced senior active member, one of whom has an advanced 
resuscitation certificate, one of whom has a proficient inshore rescue boat drivers' license and 
one of whom is a proficient inshore rescue boat crewperson. 
6.7.5 Proportion of members that undertake patrols 
Table 6-5 indicates that some 69% of club members Ausfralia-wide are involved in lifesaving 
directiy in an active role. Active role membership categories include active, active reserve, 
cadet award and junior. If one considers members who actually undertake pafrols, the 
percentage is less. Only approximately 32.6% of people involved in lifesaving in Ausfralia 
actually undertake pafrols. Other members are involved in lifesaving in a supporting or 
leaming role. In 2003 the proportion of members undertaking pafrols had dropped to 24%).^ ' 
Table 6-6 presents the percentages of members actively involved in pafrolling duties. The left 
hand side of the table presents pafrol and non-pafrol members as a percentage of each state's 
total membership. The right hand side of the table provides each state's proportion of total 
pafrol and non-pafrol members within Ausfralia. NSW, Queensland and Victoria have non-
pafrol membership percentages within their ovm states equal to or above the national average. 
SA has the smallest non-pafrol membership proportion followed by Westem Ausfralia and 
Tasmania. These three states do however have relatively large active pafrol membership 
proportions compared with other states. 
Mooloolaba SLSC Incorporated (1998) has 35% of members regularly undertaking active 
pafrol duties. This percentage of pafrol members is above the state and national average. If 
members of the supporters club are included in membership numbers then only 2.3%) of total 
members across the lifesaving and supporters' clubs are actively undertaking pafrol duties. 
On the right hand side of the table it can be seen that NSW had the largest proportion of 
Ausfralian pafrol and non-pafrol members followed by Queensland, then Victoria and 
Westem Ausfralia. 
6.8 Australian surf lifesaving services and their economic nature 
This section describes the types of services provided by surf lifesaving in Queensland and 
Ausfralia and the types of goods and services received by members of surf lifesaving clubs. 
The economic natures of the services provided by surflifesaving are considered in detail. 
^' The calculation was made from data provided by SLSA (2003): 25,000 members that undertake patrols divided by 106,000 
members Australia-wide multiplied 100. 
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Table 6-6: Percentages of patrol and non-patrol members in Australian lifesaving clubs 1996-
97 
State 
NSW 
QLD 
VIC 
SA 
WA 
NT 
TAS 
Total 
Number of 
patrol ^  
members / state 
total (%) 
29.4 
32.6 
29.2 
57.9 
40.7 
32.0 
37.7 
32.6 
Number of non-
patrol members / 
state total (%) 
70.6 
67.4 
70.8 
42.1 
59.3 
68.0 
62.3 
67.4 
Total (%) 
100 
100 
100 
100 
100 
100 
100 
100 
Number of Number of non-
Patrol patrol members / 
members / total national non-
total national patrol members (%) 
patrol 
members 
(%) 
44.1 51.1 
25.4 25.4 
10.2 11.9 
8.6 3.0 
9.2 6.5 
0.5 0.5 
2.0 1.6 
100.0 100.0 
Total 
Number of 
state 
members / 
total 
national 
members 
(%) 
48.8 
25.4 
11.3 
4.8 
7.4 
0.5 
1.7 
100.0 
Notes: a Patrol members include those members who actively undertake patrols on a regular basis. Regular means undertake 
25hrs or 80% of rostered pafrol hours per season. The pafrol category includes the active, cadet and award categories. Active 
reserve is not included as they typically do not undertake patrols on a regular basis. Non-pafrol members include all those 
members who do not undertake active pafrols on a regular basis. 
Source: Calculated from data reported of SLSA (1998). 
Each level of the hierarchy of surf lifesaving in Ausfralia has a different purpose in 
administering surf lifesaving services and associated activities. Clubs provide the day-to-day 
operations of voluntary pafrols and fraining for both competition and qualification. However, 
some lifesaving fraining may be conducted at the branch level to gain economic advantages 
such as reducing costs per unit of qualification from resource pooling. Though resource 
pooling might be considered as economies of scale, Musgrave and Musgrave (1989, p. 452) 
discussed the difference between technical increasing retums to scale and cost minimisation 
through spreading a given cost over more people. In the surf lifesaving case, inputs are 
reduced giving the same level of output as prior to resource pooling. Both increasing retums 
to scale and cost minimisation provide a Pareto efficiency improvement. 
Clubs deal directly with the users of their services, both members and the public. Clubs in 
Queensland and NSW affiliate with their respective branch which is responsible for the 
confrol and supervision of pafrols, competition, equipment, camivals and local policy. Apart 
fi-om administering the various activities of branches in NSW and Qld, and clubs in other 
states, state cenfres such as SLSQ offer a number of professional services. States cenfres 
intum combine to form an Ausfralian Council which is responsible for domestic and 
international adminisfration. Some of these aspects of the surf lifesaving hierarchy are 
discussed in tum below. 
6.8.7 Beach patrols 
Active members of clubs provide pafrol labour and ensure beach, park and aquatic safety. 
Each surf club rosters its surf lifesavers on duty for pafrols usually half a day once every 2-3 
weeks. Pafrol members undertake pafrols in their own free time for no pay (SLSA 1998). The 
service of aquatic safety has a number of components. First there is the knowledge and 
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information provided by the beach pafrol identifying the safest place on the beach to bathe. 
Second there is the direct labour of a lifesaver during an emergency such as a rescue. 
The identification of a safe bathing position provided by the beach partol is a local public 
good. No one user is excluded from seeing where the safest position is as designated by the 
red and yellow flags. Generally excluding users from this information would be uneconomic 
or technically not feasible. By knowing where the safest place on the beach is does not 
impinge on another user from receiving the same information. Thus, the identification of the 
safest position on the beach to bathe is non-rival. In confrast, the direct labour of a lifesaver is 
rival but potentially excludable during an emergency. It may not be morally sound to have the 
direct labour of a lifesaver during a rescue available only to those who have paid or are 
entitled to the service. However, for surveillance and precautionary measures (watching for 
biological hazards, providing information and communication) the lifesavers services are 
shared. In exfreme cases of congestion and where a safe aquatic environment is in short 
supply and in sfrong demand it may become economic to charge users of lifesaving services. 
The private provision of lifesaving services may be warranted and a private market may exist 
or have the potential to exist. Surf Lifesaving Queensland provides professional services to 
local shire councils and other outdoor recreation areas which require aquatic safety services. 
Confracts for undertaking these such services are usually signed with operators after a 
competitive tendering process. 
Thirdly, the pafrol area as an aquatic safety service is also non-rival or the marginal cost to 
previous users of an additional user is zero in most cases up to the point of congestion. More 
than one person can consume the provision a safe bathing pafrol area or environment without 
reducing the benefits received by other bathers up to a point. Sandler and Tischirhart (1980) 
and Musgrave and Musgrave (1989) refer to the spatial limitation of local public good^^. 
Users only within the local area of the pafrol service receive and share the direct benefits of 
such a service. Roving pafrols using the motorcycle, jet boat, inshore rescue boat and 
helicopter as well as the communications network provide a wider area of the local public 
service's provision. 
Surflifesaving represents a voluntary community-based provision of local public goods. The 
funding for surflifesaving may be provided privately fi-om club commercial operations (in the 
case of Mooloolaba SLSC) or partially publicly (in the case of other surf clubs) where funding 
is captured from local, state and commonwealth govemments. 
Lastly, people may receive benefits fi-om knowing that the beaches are safe for others even 
though they themselves may never use a beach. As infroduced in Chapter 2, such benefits 
represent non-use value or existence values and are of an altruistic nature. 
6.8.2 Professional services provided by Surf Lifesaving Queensland 
Surf Life Saving Queensland (SLSQ 1997a) offers a number of professional services. These 
are primarily of a private good nature in provision though they may have differing degrees of 
public good characteristics in consumption. The professional services of SLSQ include: 
Other examples of spatially limited provision of local public goods are city tower lights which indicate weather forecasts, such 
as at the top of the MLC building in Brisbane city and city building tower clocks such as at the Suncorp Metway building. These 
cases are also examples of the private provision of public goods. 
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• lifeguard services; 
• water safety assessment and beach management systems; 
• water safety at major or special events; 
• expert witness and technical information; 
• resuscitation and first aid fraining; 
• community surf awareness and surf safety; and 
• corporate events activities. 
Lifeguard services are similar to those provided by surf lifesaving pafrols including search 
and rescue, first aid and resuscitation services. The assessment of potential dangers and risks 
in a mixed aquatic-terrestrial environment and the development of a responsive beach 
management system are services which may be provided privately but may tend to be a shared 
good for those who receive these services. Similarly, water safety at special events and 
corporate events are excludable (non-morally) and shared. Resuscitation and first aid fraining 
and community surf awareness and surf safety are private goods to the individual who 
receives the fraining or education but they may have positive spillovers for society. Expert 
witness and technical information may have varying degrees of the characteristics of 
excludability and rivalry. 
6.8.3 The services provided by SLSA 
At the national level, the Ausfralian council coordinates core activities of lifesaving, 
competition and development through boards. The Lifesaving Board is responsible for radio, 
power craft and medical committees, while the development board is responsible for junior, 
surf coach, officials' education, youth, and history committees and appointed working parties. 
More specifically SLSA provides the services listed in Table 6-7. The public and private good 
characteristics of each service are listed in the table. 
6.8.4 Services received by membership 
Services provided by clubs in fraditional accounting terms can be tangible or intangible. One 
form of tangible benefit fi-om membership is the use of club facilities as depicted in the last 
column of Table 6-2. Associate members gain access to the private provision of goods and 
services fi-om the commercial side of clubs, including such things as restaurant, bar, function, 
gambling, entertainment and gymnasium facilities. Long service, life and all forms of active 
membership gain access to use club equipment, showers, change rooms, gymnasium and 
meeting rooms (for fraining and lifesaving purposes). In some clubs these members also have 
access to dormitory and separate bar and cooking facilities. Dormitory facilities are however 
on the Sunshine Coast Branch being phased out of surf clubs because such areas are better put 
to uses which give a higher retum to surf clubs, such as gaming, bar, restaurant and fraining 
and meeting facilities. Life, long service and all forms of active senior members (over 18 
years of age) automatically from their surf lifesaving club membership gain access to the 
supporters' club's commercial activities. Life members receive free membership to their club 
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and the club's facilities. A more detailed discussion of the commercial activities of clubs is 
given below. 
Table 6-7: Economic nature of services provided by SLSA 
SLSA service 
Community and school education 
programs 
Helicopter, jet and offshore rescue 
boat services 
Radio communication network 
Medical research program 
Database of geographical 
conditions, wave action and hazard 
rating on all Australian beaches 
Professional lifeguard services 
Description of sen/ice Public and private good 
characteristics 
SurfEd curriculum in Australian 
schools which teaches school 
children about the surf, how to 
identify potential dangers and 
how to look after themselves 
when difficulties arise 
Mainly surveillance but allow 
for increased response times for 
isolated emergencies. Helicopter 
service agreement is with NSW 
govemment and with the 
Ambulance service to operate 2 
craft in 3 regions 
High frequency and ultra high 
frequency communication 
network 
Provides knowledge which may 
enhance and improve lifesaving 
equipment, education and 
training 
Helps to identify dangerous 
beaches and areas and safe areas 
to bathe. Raises knowledge and 
understanding of surf safety. 
Services are contracted to local 
councils or resort operators 
SurfEd has public good characteristics, 
though the benefits received through 
education are primarily captured by the 
individual. 
Spatially limited local public good with 
the helicopter service less limited 
Public good 
Public good characteristics 
Public good 
Private and quasi public good 
characteristics 
6.9 The role and activities of surf clubs in society 
It is important to describe what services and goods surf clubs provide, what resources they use 
such as types of capital and labour and to understand their position and role in society so as to 
establish the economic issues involved in the provision of surf lifesaving services. Figure 6-1 
illusfrates the five core activities of surf clubs and their relationships with the wider economy. 
Each of these activities and relationships are discussed in tum. 
6.9.1 Lifesaving activities 
The two core occupations of pure lifesaving activities are search and rescue (SAR) and pure 
lifesaving fraining activities Pure lifesaving activity is one where the majority of the activity 
is designed to save someone else's life or prevent someone from injuring, maiming or killing 
themselves. 
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SAR activities include the use of beach pafrols, jet rescue boats and helicopters. Beach pafrols 
use four-wheel motorcycles, inshore rescue boats, babes, surf rescue boards, radios and a radio 
network, sfretchers, first aid kits and rooms, oxygen resuscitation equipment and spme 
immobilisers in addition to logbooks. The jet rescue boat is used in coastal pafrols including 
some rivers and across club domains. The Helicopter services are used for search and rescue 
as well as pafrolling. There are ti^vo helicopters servicing the Sunshine Coast branch, the 
Energex and Westpac helicopters. 
Training activities 
Training activities in surf clubs provide the basis for qualification in most lifesaving 
activities. Awards, examinations and proficiencies are undertaken on a regular basis (usually 
at least once per year) by active membership. Surf lifesaving develops the foundation skills 
required to become a fiilly paid lifeguard. 
The interaction of lifeguard and lifesaver equipment and labour 
Lifeguards sequentially and sometimes concurrentiy share with lifesavers the towers, some 
tricycles, sfretchers, radio network, first aid kit and room, oxygen resuscitation equipment and 
spine immobilisers. In addition, lifeguards have their owoi equipment, including rescue board, 
jet ski with toboggan to pick up patients in the surf, and heart defibrillators which have 
become part of lifesaving's equipment. Advances made in the techniques of the lifeguard 
service are typically fransferred to the lifesaving service and vice versa. This dual interaction 
process is shown in Figure 6-1 by the two lines between the Ausfralian Professional Lifeguard 
Association and lifesaving activities. 
Lifeguard and lifesaver service levels 
Compared with lifesaving pafrols, lifeguard pafrols typically have fewer members on duty 
(normally during the week). Lifeguard equipment is slightly different to that of lifesavers 
reflecting the smaller number of pafrol members (lower level of labour hours). The level of 
service, measured in terms of number of guards on duty, will tend to be lower with 
lifeguarding than with voluntary lifesaving because lifeguard labour is paid at fiill cost. In 
reality, the quality of persons on duty is probably higher with lifeguard labour, given 
restrictions on lifesaving's access to state of the art equipment (such as jet ski and toboggan). 
However, the overall level of service of a lifeguard pafrol is probably lower compared to the 
lifesaving pafrol. The hypothesis that lifesavers provide a better service than lifeguards is 
arguable and could be tested^^. 
Economic nature of lifeguard and lifesaving labour 
The quantity of lifeguard labour tends not only to be lower but also less of a public good 
nature due to rivalry. For example, on a Sunshine Coast beach a lifeguard was freating a 
patient for a marine sting {Physalia - blue bottle) when another person died from drowoiing on 
the guard's beach. Hence, sequentially lifeguard labour is not rivalrous. However, for multiple 
uses at any given point in time the lifeguard's labour is rivalrous. Given lifesaving's tendency 
^^  Blackwell (forthcoming) provides a statistical comparison of the levels of service provided by lifesavers and lifeguards. 
195 
to employ a greater number people on duty, simultaneous emergencies are more easily dealt 
with. 
Lifesaving and lifeguard provision and changes in demand 
The higher number of members pafrolling under lifesaving also better matches the seasonal 
and weekly frends in demand for beach use and thus lifesaving and guarding services. 
Typically, during summer weekends more people visit Ausfralian beaches than on weekdays 
or during winter and the voluntary labour of lifesavers is applied to meet this greater demand. 
During the week over the summer period, paid lifeguards are employed. On some beaches on 
weekends, lifeguards are employed in conjunction with lifesavers. A lifeguard may be 
provided where lifesaver numbers are not sufficient to undertake more than one pafrol, in 
order to increase the safety and service provided to the public. Mooloolaba SLSC is an 
example where the club finances professional lifeguards to help pafrol the southem end of 
Mooloolaba beach. 
Interrelationships between safety organisations 
In Figure 6-1, the line connecting lifesaving activities and the Ausfralian Professional Ocean 
Lifeguard Association (APOLA) represents the prerequisite fraining required of lifeguards 
from SLSA. Local council in most cases pays for the lifeguard service and shares in the 
resources of clubs to a limited degree to provide lifesaving services to the general public. By 
providing a safe bathing environment on Ausfralian beaches, lifesaving, lifeguards and local 
councils provide a valuable input to the tourism industry. Lifesavers and lifeguards may also 
be required to coordinate with other safety organisations such as coast guard, fransport, 
police, ambulance, fire, shark operation, and state emergency service agencies. There are also 
interrelationships between clubs, their branch and state cenfres and SLSA, as well as with the 
Intemational Life Saving Federation (ILS), in developing lifesaving policy, procedures and 
relationships. APOLA also has intemational relationships other national professional 
lifeguard associations for instance, through intemational exchange programs for lifeguards. 
Surflifesaving education programs 
In addition to providing information to interested parties, surf clubs through their lifeguards 
provide presentations to primary and secondary school students as part of or in addition to 
their syllabus. Surflifesaving also is involved in tertiary level education programs. There is a 
graduate program in Coastal Management offered at the University of Sydney with staff from 
SLSA providing instmction in subjects related to the management of surflifesaving services. 
As reported by Keenan (1998), the first Intemational Lifesaving Institute was intended to be 
established as part of the Sunshine Coast University College in a joint venture with Surf Life 
Saving Queensland and Kawana Estates. The Institute was to be an adjunct to the university's 
science faculty with students undertaking a three-year Bachelor of Science degree and 
enrolments commencing in 1999. The institute was intended to provide both sports and 
academic fraining in lifesaving related fields such as rescue and resuscitation. Intended 
facilities were to include wave pools, flume tanks, confrolled underwater environments to 
cater for helicopter and vehicle escape fraining and confined space rescues, elite athlete 
fraining facilities and scientific laboratories. Specialised areas of interest include 
environmental management, marine science, exercise prescription and rehabilitation and 
public health. 
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Short (1996, 2000a, 2000b) from the University of Sydney has identified and classified 
beaches on the east coast of Ausfralia according to their level of assessed safety. The reports 
pro\'ide knowledge to SLSA that maybe useful to domestic and intemational visitors who 
have little knowledge of surf safety. The reports may aid the decisions of users in selecting a 
site for safe beach recreation. 
6.9.2 Surf lifesaving sports competitions 
Competition activities of the club can be broken into those that can be termed sporting 
activities and those which are more related to lifesaving activities. With sporting activities the 
benefits mainly accme to the individual in the form of enjoyment, camaraderie, health, fitness, 
power, status, and in professional cases, monetary rewards. In confrast, particular competition 
activities may be more directly related to lifesaving activities where the event is based on a 
hypothetical life-threatening situation requiring immediate assistance from a lifesaver or 
guard. Both forms of competition provide gains in fitness enabling the individual to be a 
better lifesaver or guard. ILS coordinates intemational competition events. For a competition 
to be undertaken on a specific beach, coordination with the local council may be necessary as 
with other relevant bodies. 
Competition has other benefits besides those that accrue to the individual and to the general 
public in the form of safety. It also provides a public spectacle. Competition in conjunction 
with lifesaving activities forms an important input into Ausfralian tourism and psyche that 
may provide exports to Ausfralia from the overseas sector through visits by foreigners. 
Tourism councils such as the Sunshine Coast Tourist and Travel Corporation (SCTTC), the 
Queensland Tourist and Travel Corporation (QTTC) and the Tourism Council, Ausfralia 
(TCA), also have contact with Surf Life Saving such as through using lifesaving images in 
tourism advertising. SLSQ received a 2002 Ausfralian tourism award for general services. 
6.9.3 Funding and sponsorship of surf lifesaving activities 
The corporate sector regularly funds and sponsors competition events termed camivals which 
are undertaken by surf clubs at branch, state, national, and intemational levels. Corporations 
may fund a club directiy for whatever activities it may choose or corporations may fund 
specific events held at a camival. Corporations may also prefer to fund lifesaving through 
branch, state, national or intemational levels. 
Funding also may come from state and federal govemment in the form of grants and as a 
dollar for dollar matching of funds raised through club activities. Local councils fund 
lifeguard labour and some of their equipment. Queensland state cenfre undertakes art unions 
with prizes being homes, units, cars and other material items. The art unions raise funds for 
club and state cenfre activities. 
Clubs may raise their own funds through various ventures such as doorknocks, raffles, 
commercial activities and other forms of fundraising. Commercial activities accounted for 
some 86% of income in Mooloolaba surflifesaving club while Govemment subsidy amounted 
to 2% of income. Membership subscriptions amounted to 1.5% of total income while 
donations amounted to 2% (Mooloolaba SLSC Inc. 1998). Raffles amounted to 6% of total 
income at Mooloolaba surf club. This is not typical of surf clubs across Ausfralia. According 
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to SLSA (1998), most clubs' incomes come from the members themselves through 
fundraising or membership fees. 
The sources of income and allocation of expenditure for SLSQ are given in Figure 6-2 and 
Figure 6-3 respectively. Fund raising activities provided approximately 63% of the state 
cenfre's total income of $9,491,829 in 1997-98. Govemment subsidy is the second largest 
item of income at 15% of total income followed by lifeguard services at 11% in 1997-98. In 
2002 SLSQ (2002) changed the categorisation of its income accounts and rendering services 
represented 69% of total income of $7m. There appears to have been a shift in 2002 compared 
with 1997-98 in SLSQ's income sources from fundraising and sponsorship to recouping fvmds 
from rendering services. 
Figure 6-2: SLSQ sources of income, 1997-98 
Fundraising activities 
63.3% 
%)onsorship 
9.2% 
Govemment 
14.6% Dividends/asset sale 
profits 
0.5% 
Lifeguard services 
Interest 10.9% 
1.5% 
Source: SLSQ (1998). 
Figure 6-3: SLSQ categories of expenditure, 1997-98 
Fundraising expenses 
51.6% Lifesaving 
development 
4.7% 
Employee costs 
5 50/^  Fees, insurance. Distribution to clubs / Amortisation / 
interest branches depreciation 
1.8% 11.3% 2.4% 
Lifesaving services 
22.7% 
Source: SLSQ (1998) 
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The largest category of expendittire - 51% of the total expenditure of SLSQ - was for 
fundraising activities. Total expendittire of SLSQ was equal to $9.5m in 1997-98. The second 
largest category was lifesaving services at 23% of total expendittire followed by distiibution 
to clubs and branches at 11%. \n 2002, less was spent on lifesaving services m total but as a 
percentage of total expendittire lifesaving services represented the largest category of 
expendittire at 25% followed by lifeguard services - a new expenditure item compared with 
1997-98 - representing 22% of total expendittires of $7m (SLSQ 2002). Lifeguard services 
have become a key component of SLSQ's operations, hi ttam, the increase in lifeguard 
services combined with the decrease in the percentage of total membership undertaking 
voluntary pafrols may indicate an emerging concem that there may be a loss of broader social 
benefits associated with a higher voluntary mix in the provision of safe bathing services. 
Further, fundraising activities declined to 5% in 2002 and with the combined shift to eaming 
income from rendering services, SLSQ has shifted to operating more like a business than a 
voluntary based organization. 
6.9.4 Commercial activities of surf lifesaving clubs 
Commercial activities include Supporters Club and kiosk facilities and the sale of equipment, 
manuals and clothing (from SLSQ or SLSA). Sales of equipment, manuals and clothing are 
done at discounted prices or with attached rebates. 
Supporters' clubs in Queensland offer bar, lounge, child play room, restaurant, pay television 
and entertainment services which are supplied to an auxiliary membership to that of the surf 
club. Supporters' Club facilities usually enjoy the privilege of beachfront views afforded them 
from local council or state governments^''. Active members of surf clubs typically gain 
automatic membership with the Supporters club. 
A substantial proportion of funding in many clubs in Queensland comes from its commercial 
activities. For example, Mooloolaba SLSC fricorporated (1999, 1998) received 81%, 86%, 
and 91% its income from the Mooloolaba Supporters club as a donation. The amount of the 
income received from the Supporters club was equivalent in magnitude to that apportioned by 
SLSQ to clubs and branches in Queensland for the 1996-97 season (SLSQ 1997b, p. 75). 
Alexandra Headland SLSC incorporated (1998), for the seasons 1997-98 and 1996-97 
respectively eamed 79% and 77% of its income through donations from the commercial 
operations of its supporters' club. The Mooloolaba and Alexandra Headland SLSC examples 
indicate the financial sfrength attainable from successful commercial activities of supporters' 
clubs. An additional benefit of supporters' club funding is that the ftinds are raised by the club 
itself Such fimds provide the club with increased autonomy without reliance on the state 
cenfre or other outside bodies for financial support. In the season 1996-97 SLSQ appropriated 
no money to Mooloolaba SLSC unlike other clubs throughout the state. 
Government regulation allows exclusive access for surflifesaving clubs to offer commercial activities on the beachfront on the 
Sunshine and Gold Coast in Queensland. Clubs often appropriate parts of parks or common property for their own operations 
(Tisdell, C. 1998 pers. comm., 12 November). Sometimes these appropnations are not necessarily in the public interest. In this 
sense, clubs become pressure groups. People who once used the park or public land for recreation or other activities are typically 
not recognised in the decision. For those users who may no longer be able use the land the transaction costs to form an alliance to 
lobby govemment may be too high while individual gains may be relatively small. However, aggregate gains may be substantial 
if many people are adversely affected by the resource change. 
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6.9.5 Benefits provided by surf lifesaving industry 
Looking more broadly beyond the surf club, there is the surflifesaving indusfry. The industry 
is involved in the marketing or commercialisation of the concept of surf lifesaving, including 
merchandising, equipment manufacture and development (such as rescue boards and skis for 
competition), endorsements, and media such as magazines. The sale or merchandise related to 
surf lifesaving that is undertaken by companies and organisations outside surf lifesaving such 
as surf shops is an example of this. The broader industry related to surf lifesaving is part of 
the macroeconomy having importance to the community in eaming income and sustaining 
employment. Tourism spillovers from surf lifesaving are also part of this broader industry as 
depicted in Figure 6-1. 
6.9.6 Excludability 'Inside'and 'outside' services of surf lifesaving clubs 
As can be seen in Figure 6-1, local surf clubs provide a number of services to their members 
and society. Table 6-8 provides a taxonomy of the excludability of services provided inside 
and outside the surf club. Table 6-8 illusfrates that while many of the 'inside' and 'outside' 
services of surf lifesaving clubs are not currently exclusive to users, it is technically feasible 
that they could be excludable. Outside services provided to the broader community such as 
the provision of a safe bathing environment, lifeguard services and beach recreation are 
feasibly excludable. Non-members are excluded from using inside services such as club 
facilities and equipment. These facilities and equipment, however, allow for the provision of a 
safe bathing environment to be provided at a lower direct cost to users and local govemment 
because use of member facilities and equipment encourages individuals to join the club and 
provide their labour free of charge for pafrol duties. It does not necessarily follow that these 
services are provided at a lower cost to society (versus local govemment and users) or that the 
services are provided at the most optimal level or in the most optimal way. What extemal 
costs and benefits exist with the current institutional arrangements? These are the key issues 
that this thesis attempts to address. Members are excluded from competition if they have not 
undertaken a minimum number of pafrol hours and if they have not paid a camival entry fee. 
Professional competition by its nature is even more exclusive. Public viewing and 
entertainment from camivals in some cases are currently exclusive and broadcasting rights 
may be exclusive to a particular television company. Again, the questions arise: Are these 
activities provided and managed in the most optimal way, do distortions exist, and is there a 
better way to manage these resources such as through a market mechanism? What extemal 
costs and benefits exist with the current institutional arrangements? This thesis attempts to 
answer these questions. 
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Table 6-8: Excludability of inside and outside services of surf clubs 
Outside Sen/ices Inside sen/ices 
Safe bathing environment 
By providing this it gives inside service to members i.e. utility 
and privileges for beach access etc. 
• is not excludable to bathers in Australia. However, in some 
cases technically feasible 
• lifesaving services themselves are not excludable to surf 
users in Australia other than bathers though recreating 
between the flags is not allowed by some users eg. surf 
board riders in order to make bathing safe 
• lifesavers can keep segregation of users through 
use of whistle 
• lifesavers have the power to arrest 
• lifesavers generally have larger physical craft to 
exclude or organise users 
Voluntary lifesaving creates a training base for lifeguard 
services 
• the lifeguard service is not excluded to anyone. However, 
could theoretically be feasibly excludable if people were 
charged to use beaches. Beaches could be fenced in certain 
geographical locations 
Recreation/exercise/relaxation 
• to the public is not excludable in Australia even while 
feasible 
Surf club facilities and equipment 
By having this it allows for outside services to be provided 
I 
• members are excludable i.e. facilities are not open to the 
public and exclusion mechanisms include: 
• key rings 
• identification cards 
• security code locks 
• signage on togs 
• familiarity of faces with fellow members 
• fences and doors 
• door people and being required to sign registry 
(commercial operations of club) 
Competition —excludable 
• to compete one needs to be a member of a club, have 
completed their basic surf lifesaving qualification (the 
Bronze Medallion), and presently undertaking to complete 
the required minimum number of patrol hours for the given 
season 
• must pay for membership 
• excluded if not affiliated with SLSA (i.e. a club) 
• Public viewing and entertainment from competitions 
• could be made excludable eg. having seating stands 
like used at the Coolangatta Gold iron man event. Not 
feasible at present and does have spatial rival aspects 
but limited as people can watch the event if want, one 
persons watching does not preclude others. The area 
over which the event is held has excess capacity in 
viewing. 
• televising of the event is excludable through broadcast 
rights and may be excludable to viewers through pay 
television etc. 
Recreation/exercise on beach for members 
• except for using club equipment and gaining skills to use 
surflifesaving equipment eg. skis etc. these services are not 
excludable in Australia 
6.10 Key management issues in surf lifesaving 
Surf Life Saving in Queensland and Ausfralia face a number of key issues about the 
management of the resources at the movement's disposal. Identifying and listing these issues 
may illusfrate the broader context of the management of safe bathing services. In order of 
priority, the key issues identified in the media include the following: 
1. The large number of people drowning on Ausfralian beaches in recent years relative to 
prior years. Most, if not all, of these deaths have occurred on unpafrolled beaches and the 
people who typically drown are from rural Ausfralia or are international tourists (Jinman 
1998 and Milliner 1998). Those who live more than 50km from a beach are more likely to 
drown according to Milliner (1998). This would imply economic problems of information 
asymmetry. The problem here is how to reduce the number of drownings occurring on 
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unpafrolled beaches. A related indirect concem is that efforts to pafrol these unflagged 
beaches with limited resources may encourage people to frequent these areas thus 
increasing the tendency for drownings to occur. Efforts to curb drownings outside the 
flagged areas include: the trialing of cameras, emergency global positioning units and 
four wheeled drive, bike, jet ski, inflatable rescue boat and helicopter pafrols confrolled 
via a radio communication network. Education programs for tourists and mral people 
have begun with brochure distribution at Coolangatta airport to be expanded to Caims and 
Brisbane. There have also been efforts to teach surf safety to rural school children. 
2. Any retrospective legislation changes that may be proposed by the Queensland 
Govemment that may impact on supporter club access to poker machines may mean 
particular surf clubs loose some or all of the monies raised by supporters' clubs. (Milliner 
1998; Sunshine Coast Daily 22 Nov. 1998, p. 22). These monies form a majority of the 
surf clubs' funding requirements. A related concem has been the potential taxation of 
profits from sports clubs. 
3. Damages claims by members against surf clubs for injuries sustained while undergoing a 
lifesaving activity {Sunshine Coast Daily 22 Nov. 1998, p. 22) are an emerging issue in 
clubs and across the movement. The influence of the United States damage claims is often 
identified as a driving force in this emerging body of domestic law. 
4. Damages claims by the public against surf lifesaving (Queensland and or Ausfralia) for 
negligence in the carrying out of lifesaving activities by members (Saunders and 
Mcintosh 1998). Also, one would expect that similar damage claims may be emerging for 
lifeguard associations for negligence claims against their members. Some have argued in 
the past (Sharp, C. 1999, pers. comm., Mooloolaba beach lifeguard, 2 August ) that 
typically professional lifeguards on average may tend to be better qualified than 
lifesavers. The argument and counter arguments are that lifeguards on average are 
expected to have higher standards of: 
• physical sfrength and ability 
About 45% of active pafrol members are under 18 in the Junior or Cadet category at 
particular clubs in Queensland. The age of lifeguards in Maroochy Shire is typically 
over 25 years. Juniors and Cadets do not compare in sfrength to a mature male or 
female. Obviously there are more lifesavers on pafrol on average than in a lifeguard 
pafrol and it is possible for a number of juniors or cadet lifesavers to work in unison. 
Their combined sfrength and ability may be greater than one lifeguard. There are also 
minimum pafrol member numbers, qualifications and experience for a lifesaving 
pafrol. ^^  
• formal qualification 
• through accreditation with the National Industry Training Board (Andrews, J. 
1999, pers. comm.. Secretary, APOLA, 2 August) and 
• more stringent examination (including of proficiency) and fraining procedures 
(APOLA 1999); 
• experience with 
^^  Minimum patrol member requirements for a lifesaving patrol in Queensland are that there must be three bronze medallion 
holders, one being an experienced senior lifesaver, one with a current advanced resuscitation certificate, one with a current 
inshore rescue boat driver's certificate and one vidth a current inshore rescue boat crewman certificate. 
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• greater time spent on duty. 
Approximately 70% (Sharp, C. 1999, pers. comm., Mooloolaba beach lifeguard, 
2 August) of the 252 active pafrol members of one surf club on the Sunshine 
Coast are completing their minimum 25 hrs per season in order to compete in surf 
sports, hi confrast, most lifeguards undertake in more than of 2000hrs of pafrol 
duties per annum. This argument however, ignores the many hours that 
volunteers spend in fraining and undertaking surf sports which involve exfreme 
levels of fifriess, endurance, speed, teamwork and competition and aid in 
prepanng members for emergency situations. Another counter argument is that 
where lifeguards spend a greater time on duty, they may be more fatigued and 
possibly less helpful to the public (especially with minor first-aid cases such as 
blue bottle stings) as compared with a 'fresh' volunteer who undertakes a smaller 
number of total pafrol hours. 
• greater quantity and diversity in dealing with crisis situations, and 
• formal on-the-job fraining with lifeguard skills; 
• innovative equipment and ideas in equipment development (Sharp, C. 1999, pers. 
comm., 2 August). 
According to Sharp (C. 1999, pers. Comm., August 2), the lifeguards equipment, such 
as the jet ski, rescue tube, rescue board, inshore rescue boat and defibrillator, have all 
been developed by professionals and inculcated into lifesaving pafrols. The lifesaving 
movement takes on these innovations within a conservative time frame and usually 
after professionals have used the new equipment for sometime. The development, 
production and infroduction of innovative equipment are benefits that professional 
lifeguards provide to the voluntary movement - ones that are not necessarily 
appropriately compensated. It may be wise for the voluntary movement to take on new 
equipment conservatively because it may take longer for members to become 
accustomed to and qualified in the use of the new equipment. Volunteers spend less 
time on the beach on duty than professionals 
5. Uncoordinated, ad hoc nature of planning and implementation of water safety in 
Ausfralia (Milliner 1998). Economies of scale may be gained through a cenfralised Water 
Safety Council coordinating govemment and volunteer organisations responsible for 
boating, beach, pool, dam and river safety. 
6.11 Conclusion 
By identifying the nature of surf lifesaving services key management issues may be 
addressed. Where necessary, the economic nature of such services may indicate how they may 
be improved. This chapter helped in meeting this goal by considering the core problems of 
surf lifesaving including the expansion of litigation issues and concems over an increased 
reliance on paid safe bathing services to supplement voluntary services. From the history of 
surf lifesaving, there was evidence to suggest that drownings often resulted in additional 
funding for lifesaving services and these drownings aided in the evolution of surf lifesaving 
clubs across Ausfralia. A critique of the stereotypical lifesaver was made as part of the oufline 
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of the history of surf lifesaving. It was found that, like many Ausfralians, lifesavers have 
'larrikin' personalities. 
The organisational stmctiire and member shift of surf lifesaving were described and analysed. 
It was hypothesised that a perceived risk existed in a typical life saving pafrol as pafrols 
contain a large proportion of teenagers across Ausfralia. In the case of Queensland, this 
hypothesised risk however, may be less than perceived at first sight because of minimum 
pafrol size and skill requirements, standard operating procedures and the gains from team-
based specialisation of skills in emergency situations. Surf Life Saving Ausfralia census data 
for individual pafrols members on their age and qualifications may be considered in order to 
establish if this risk is real. Another interesting finding was that only 33% of members 
actually undertook beach pafrols in Ausfralia in 1996-97. By 2003, this percentage had fallen 
to 24%. The remaining members act in support roles. 
A broad range of services are provided by surf lifesaving both to club members and the 
broader community from providing gymnasium facilities to active members to providing 
helicopter and jet boat pafrols and radio communication networks able to help with 
responding to emergency situations. The services range from purely public to purely private 
with quasi-public goods in between. In particular, the labour of a lifesaver or lifeguard was 
found to be a shared or club good and rival during an emergency. The safety information 
provided by a flagged bathing area is a local public good as is the surveillance and 
precautionary measures provided by lifesavers and lifeguards. The growth of supporter's 
clubs in Queensland has allowed some surf lifesaving clubs to undertake private commercial 
activities that provide them with the autonomy to better meet fimding requirements and to 
build financial and membership sfrength. 
The nature of the operations of SLSQ has also changed as represented in the shift since 1998 
to 2002 away from that of a voluntary based organization to one of a business by rendering 
services and eaming the majority of income from the services it provides. Previously, the 
majority of income has been eamed from fundraising and sponsorship activities. In addition, 
because SLSQ appears to be increasing its lifeguard services combined with the decline in 
percentage of members undertaking voluntary pafrol duties, the broader social benefits of a 
higher voluntary mix of safe bathing services are expected to be sacrificed. 
Lastiy, it was found that while many of the 'inside' and 'outside' services of surf lifesaving 
clubs are not currentiy excludable, it is technically feasible that they could be excludable. 
Outside services provided to the broader community such as the provision of a safe bathing 
environment, lifeguard services and beach recreation are feasibly excludable. Non-members 
are excluded from using inside services such as club facilities and equipment. These facilities 
and equipment however, allow for the provision of a safe bathing environment to be provided 
at a lower cost to users and local govemment. It does not necessarily follow that these 
services are provided at a lower cost to society or that the services are provided at the most 
optimal level or in the most optimal way. What extemal costs and benefits exist wath the 
current institutional arrangements? These are the key issues that this thesis attempts to 
address. Members are excluded from competition if they have not undertaken a minimum 
number of pafrol hours and if they have not paid a camival entry fee. Professional competition 
by its nature is even more exclusive. Public viewing and entertainment from camivals in some 
cases are currentiy exclusive and broadcasting rights are assigned to events. Again the 
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questions arise: Are these activities provided and managed in the most optimal way, do 
distortions exist, and is there a better way to manage resources such as through a market 
mechanism? What extemal costs and benefits exist with the current institutional 
arrangements? 
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7 The economic theory of clubs: An exploration into 
the economic nature of surf lifesaving 
Oh to the club, the scene of savage joys; the school of coarse good fellowship and noise 
William Cowper (From Sandler and Tschirhart 1980, p. 1481) 
Good God, do you mean to say this place is a club? 
F.E. Smith 
7.1 Introduction 
In this chapter the economic theory of clubs and an application of this theory to surflifesaving 
are discussed. The chapter is cmcial to the thesis as it helps to extend the discussion of the 
recent nature of surf lifesaving clubs and the services they provide and explores the possible 
nature of surf lifesaving clubs in the future. The chapter also helps to isolate some key 
research questions about lifesaving under the possible new regimes. This chapter is useful to 
economists and lifesaving practitioners alike. 
The chapter first extends the infroduction to the nature of lifesaving and lifeguard services in 
Ausfralia provided in the previous chapter with a distinction made between lifesavers and 
lifeguards. A brief cross-country comparison with services in the United States is then 
offered. The economic characteristics of lifesaving services in Ausfralia are then discussed in 
Section 3 with reference to the theory of public and club goods generally. Systems of the 
provision of safe bathing services, considering the feasible excludability of the flagged area 
and whether voluntary or paid lifesavers are provided, are discussed. Special attention is given 
to the community-wide benefits that a voluntary system offers and when and why people may 
swim and thus drown on unguarded beaches. Section 4 outlines the economic theory of clubs 
literature as it applies to surf lifesaving. This section offers insights into a theoretically 
optimal way that lifesaving services may be provided. Given this background theory and 
practice. Section 5 speculates on the future nature of lifesaving in Ausfralia. Section 6 then 
provides details of a mixed club model considered most appropriate for an economic study of 
surflifesaving in Ausfralia. A conclusion is provided in the final section of the chapter. 
7.2 Lifesaving, lifeguarding and a cross-country comparison 
There are about 7000 beaches in Ausfralia covering approximately 16,000km of the coastline. 
Ausfralian beaches and associated dune systems rate highly in terms of climate, sand and 
water quality, ecological diversity and safety service provision compared with beaches in 
North America and Europe. Ausfralia provides one of the most superior surf lifesaving 
services in the world and the history, characteristics and operations of surf lifesaving in 
Ausfralia, as outlined in the previous chapter, are evidence of this. Surf lifesaving's national 
stmcture and intemational links, with clubs and individual members as the foundation, is 
unique in the world and has created a set of joint products which would not exist if the service 
was provided under a purely professional system and implemented solely by govemment 
agencies. 
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Under the Ausfralian mixed system, during the summer season, fully paid professional 
lifeguards operate on weekdays and qualified volunteer lifesavers operate on weekends. The 
mixed system reduces the shortcomings of agency operation experienced in a fully 
professional system operated by local councils. The mixed system also infroduces the benefit 
of preventing liability concems through the infroduction of some professional lifeguard 
services. 
The mixed system also provides broader social benefits to society and has the ability to 
promote indirect compensation from providing such public goods. Evidence from the survey 
of this thesis suggests that United Sates beach users would prefer a voluntary mixed system. 
However, the practical difficulties of fransforming the United States system, and the reliance 
on professional, paid lifeguards may mean that such a fransformation is not possible. 
Concems over liability claims in the event of a beach accident have at least partially resulted 
in the demolition of the voluntary system in the United States and are entering the debate on 
the development of aquatic safety in Ausfralia. For voluntarism to remain in Ausfralia it is 
paramount that qualification, fraining, examination and proficiency standards are maintained. 
7.2.1 Definitions of lifesavers and lifeguards 
Lifeguards as defined in this chapter are fully paid professionals who guard the beach on a 
full time or part-time basis. Local councils typically employ lifeguards in Ausfralia. They 
typically belong to the voluntary movement of Surf Life Saving Ausfralia (SLSA) and also 
undertake voluntary pafrol duties. Lifesavers are defined as unpaid volunteers who pafrol in 
larger groups of between three to 10 or more people. In confrast, lifeguards typically pafrol 
individually or in a group of two. Lifesavers are not paid and undertake their duties in order to 
compete in surf lifesaving camivals. Lifesavers also undertake pafrols in order to be an active 
member of a club and receive active member benefits such as the use of gymnasium, shower 
and fraining facilities and equipment. The minimum qualification of a lifesaver on pafrol is a 
bronze medallion which involves a run-swim-run, tube, board and inshore rescue boat 
rescues, freatment of a spinal injury case, written examination, practical resuscitation, and 
pafrol rescue scenario test. To be eligible to enter a Bronze examination an individual must be 
able to swim 400m in less than nine minutes. The practical examination components must be 
completed under strict guidelines and within minimum time. Typically, it takes approximately 
two days per week over eight weeks or an intensive week of day and evening theoretical and 
practical classes and on the sand and in-the-water sessions. Individual members may also 
have years of surf awareness from being associated with the junior movement or in some 
other way being involved in surf-related activities. Lifesavers undertake a proficiency test, 
along the same lines as the bronze medallion examination, each year to ensure they meet the 
minimum requirements for pafrol duty. While they are encouraged to gain fiirther 
qualifications beyond the bronze medallion it is not required for them to do so. In confrast, 
full-time permanent lifeguards have continuing fraining and qualification. 
The issue over whether a lifesaver or lifeguard is more qualified is confroversial. It may be 
argued that lifeguards provide a higher quality service as they are paid professionals with 
many more hours spent on the beach dealing with the public and emergency lifesaving 
situations. It may also be argued that lifesavers spend many hours in the surf fraining for 
sporting activities using lifesaving equipment and are competent in dealing with emergency 
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sittiations of rescue. In addition, it may be argued that the higher number of members on 
pafrol under a lifesaving beach pafrol, through teamwork, may compensate for any difference 
in technical qualification levels or periods of experience on duty. Some respondents from the 
beach surveys in the United States suggested that they in fact would feel more confident with 
volunteers who are genuinely committed to serving the public as opposed to a professional 
whose heart may not be in their job. To be fair, the same criticism may be levelled at 
volunteers who are required to undertake pafrol duties in order to compete. 
7.2.2 A brief cross-country comparison of sen/ices 
The lifeguard services in Califomia, Florida and Hawaii serve as examples where a purely 
professional system of lifeguard services is in place. Put simply, it would seem from personal 
observation that the goal under the govemment agencies (federal, state and local) in these 
states has been to minimise costs instead of maximising the difference between costs and 
benefits now and in the future. Thus, without a thorough assessment of benefits, costs cannot 
be adjusted correctly in order to increase (as opposed to the ideal situation of maximising) net 
benefits. 
A number of reasons can be identified for the possible focus on cost minimisation. First, city 
or county lifeguard services rank third in order of priority of access to funds behind police and 
fire departments. Their sole source of funding is from local govemment. In confrast in 
Ausfralia, Queensland lifesaving clubs have been able to establish supporters' clubs and offer 
their separate public membership, gaming, restaurant, bar and other recreation activities with 
exclusive beachfront and ocean views. Other forms of raising fiands for clubs, branches and 
state cenfres of SLSA include extensive activities such as art unions and direct corporate 
sponsorship. In comparison to lifeguard activities in the United States, clubs in Ausfralia have 
discretion over how ftinds may be raised. With the loosening of gaming regulations in 
Queensland, some surf clubs have been able to rely entirely on the commercial activities of 
their supporters' clubs to fund their operations. As a result, these clubs have become almost 
completely independent of funding from local, state or federal govemments and branch, state 
and national cenfres of SLSA. 
Second, the benefits of a safe ocean beach and aquatic environment are not successfully 
captured by American govemment agencies either because the benefits are non-excludable or 
their objectives and activities are too narrowly defined and directed. In confrast, SLSA has 
been successful in capturing indirect compensation for the public benefits it provides. Instead 
of accepting that many of the benefits are non-excludable, SLSA publicise their activities in a 
way that captures compensation from govemments, corporations and individuals who 
recognise that their activities are useful to society. 
Third, and related to the second reason, as far as the author is aware, a thorough economic 
taxonomy of the benefits of surf lifesaving, both to members and the outside community (both 
domestic and global) has never been developed. Reasons Ausfralian surf lifesaving has been 
so successful include: 
1) Clubs have had a united front under their branch, state and national representation to 
influence govemment, corporations and individuals. They have a highly organised cenfral 
adminisfration unlike the United States Lifesaving Association (USLA) the adminisfration 
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of which is not united. In field visits to the states when the author asked some lifeguards 
about affiliation with a goveming body the lifeguards did not even know who the body 
was or if they were affiliated. In Ausfralia there is a direct connection between SLSA and 
the individual club member, as when a member joins a surf life saving club (not its 
supporters club) then they must automatically affiliate with SLSA. 
2) This cenfralised adminisfration of branch, state and national cenfres has allowed an 
indirect assessment of benefits to be revealed, in non-monetary terms, through promotion 
of SLSA's 'good deeds' and competition activities to the public, govemments and 
corporations through the media, via surf camivals and pafrol activities. Much of the job of 
a lifesaver on pafrol is of a public relations nature, which is integrated with the goal of 
preventing a surf accident. 
3) Within the social network of clubs, business and govemment leaders are actively involved 
(even in the way of adminisfrative or financial support) in securing and maintaining 
support for lifesaving operations and activities. 
4) The surf lifesaving club is a community-based organisation and has the support of the 
community because it typically has representation from all socio-economic levels of the 
community. 
5) Due to voluntary membership, the number of members involved in surf lifesaving in 
Ausfralia is comparatively much larger on a per capita basis than would be the case under 
a purely professional system like that of the United States. 
6) The growth in concem by govemments, the public, and the surflifesaving movement over 
liability claims in the event of a surf incident involving negligence by a lifesaver or 
lifeguard has been slower in Ausfralia as compared with the United States. The reasons 
for the slow growth in a fransition towards a fully professional system are: 
a) the standards in general of lifesavers and more importantly the public perception of 
lifesavers has been and remains high; 
b) the broader social benefits, other than simply providing a safe bathing area, from a 
community-based voluntary provision of service, though have not been formally and 
thoroughly identified, are known in some way by the Ausfralian community (and 
possibly to the broader global community); 
c) the lifesaving movement is an intrinsic part of Ausfralian coastal communities. The 
lifesaving movement is an Ausfralian institution and generally, in the minds of most 
Ausfralians, is here to stay; and 
d) due to the reasons given above for its success, namely the influence surf lifesaving 
has in both private and public politics. An additional point may be made with regard 
to surf lifesaving's political influence. The membership of professional lifeguarding 
will never be as large as a voluntary membership because fewer people are required 
under a fully-paid system of lifeguarding. Lifesaving membership will remain 
relatively larger as long as members are compensated, as they presently are, with 
being able to compete in surf camivals, use club equipment and facilities and gain 
other intangible non-monetary benefits by being a club member. 
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7.3 The economic characteristics of surf lifesaving's services in Australia 
Sometimes the market mechanism fails in providing a beneficial outcome for society. Like the 
market, the govemment may also fail. Already it has been seen in the previous section that a 
mixed voluntary and professional system is expected to provide a better outcome for society 
than the provision of lifeguard services by govemment only. Comes and Sandler (1996) note 
altemative mechanisms that society produces for overcoming inefficiencies in the private and 
public sectors. Clubs are one such mechanism. 
...other institutional structures, sometimes of a very informal nature have provided the 
framework within which many communities apparently have mitigated some of the potential 
inefficiencies associated with outcomes generated by the market system. The study of 
altemative nongovernmental institutional stmctures has been motivated in part by the realisation 
that govemments are characterised by their own political analogues of market failure and also 
by the apparent success of altemative institutional arrangements for dealing with conflicts over 
scarce resources. Thus, nongovernmental corrections to market [or individual] failure have 
continued to grow in importance (Comes and Sandler 1996, p. 7)^ .^ 
Surf lifesaving in Ausfralia (SLSA) is one such non-governmental institution that developed 
in Ausfralia mainly out of the Royal Life Saving Society (RLSS). RLSS, also a club providing 
public goods, originated in England in 1892 and two years later the Royal Life Saving Society 
of Ausfralia was formed in Melboume. Today, the two bodies are distinctly separate, with 
SLSA primarily concemed with ocean beach surf safety while the RLSS is focused on still 
water safety. Some surf lifesaving clubs in south-east Queensland are still knowTi to be 
affiliated with RLSS. 
7.3.1 Outside surf club services 
As infroduced in the previous chapter, surf lifesaving offers benefits to its members and offers 
public or collective goods to beach users and the wider community. One of the benefits 
offered to the public by clubs is a safe surf bathing beach area as designated by the red and 
yellow flags^'' with accompanying lifesavers labour (priced at zero) and lifesaving and first-
aid equipment and facilities. This service is known as a beach pafrol. 
What is the economic nature of a safe bathing area? The beach pafrol is a de facto open access 
service. Anyone is free to swim between the flags. A safe bathing area is non-rival up to a 
point of congestion (or crowding) beyond which it may become rival and through institutional 
arrangements it is not feasible to charge users. Hence, a public safe bathing area is presently 
partially non-rival and defacto non-excludable in most cases in Ausfralia. 
There are two contexts in which to consider rivalry in beach safe bathing recreation. First 
there may be congestion within a safe bathing area. Users typically share the bathing area. 
However, this congestion may be appropriately managed and reduced as given below. 
Second, there is a potential for beach users to be rivalrous in the demand for the labour of any 
one lifesaver (or especially guard because there are typically less guards than lifesavers). 
The material in the box parentheses is added. 
^^  The three main advantages of using flags are: 1) safe bathing fiags indicate one of the more safe areas to swim along the 
beach, given tides, lateral and perpendicular rips, currents and sand movement; 2) flags help to protect swimmers and bathers 
from being injured by other beach users who use personal watercraft (management of rival demand for surfing waves, thus 
reducing conflict between users); 3) the use of flags also allows other surf users, such as 'surfers' to enjoy their activities 
unimpeded by non-complimentary users; and 4) The value in using flags is that they may be moved at any time to better meet the 
dynamic nature of beach and surf conditions. 
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However, nvalry over a lifesaver or guard may also be managed as discussed below. Thus, 
these services may be described as partially non-rival. Examples may help to explain how 
these two aspects of nvalry are managed by lifesavers. 
Typically if a safe bathing area becomes congested, the lifesavers on pafrol will extend the 
distance between the red and yellow flags to reduce crowding, given surf conditions in the 
extended area are safe. Additionally, lifesavers may establish altemative pafrol areas further 
along the beach or undertake roving or establish outpost pafrols (SLSA 1996). Where an 
entire beach is congested then an open beach plan may be used in combination with or 
without the use of flagged safe bathing areas up and down the beach (SLSA 1996). Under the 
open beach plan, towers are erected at intervals along the beach. The towers have overiapping 
rescue capabilities. The open beach plan is used extensively in the United States without the 
use of flagged safe bathing areas. The flagged open beach plan is used at some Gold Coast 
beaches. A fifth method of pafrol is surveillance where a minimum pafrol size is used when 
only a few people use the beach, sometimes in the early moming or late aftemoon/evening 
(SLSA 1996). Thus, while a flagged area may become congested it is possible to reduce 
congestion through altemative pafrolling mechanisms. 
With the use of 4 wheel motor bicycles with lifesaving and first-aid equipment on board, the 
efficiency of the roving pafrol method is enhanced with response time to an emergency 
reduced considerably. Lifesavers may respond to congestion by better utilising resources and 
methods so as to reduce any rival nature between the users of a safe bathing area or beach. 
Reducing rivalry is very important as lives depend on it. Reiterating, a safe bathing area is 
typically non-rival locally. 
At times, if many rescues are occurring at once, then the lifesavers' services may become 
rivalrous. However, lifesavers' services should rarely become rivalrous as in such a situation, 
if surf conditions are unsafe, the beach should be closed and users prevented from entering the 
water. The well-known memory prompts of a lifesaver in order of priority are prevention, 
recognition, rescue. Preventative actions by lifesavers should limit the extent to which 
services become rivalrous. Situations that compromise the safety of beach users should be 
avoided wherever possible. There may be idle resources (inshore rescue boats) from other 
clubs and facilities (helicopters and jet boats from surf lifesaving or extemal) available which 
will be able to help in a mass rescue situation and it is through the radio communication 
network that these resources are accessed and redeployed. Even though response times may 
be longer these resources are still available. 
In the actual event of a rescue, one drowning victim may rival with another over the use of a 
single lifesaver (or guard). This is rarely the case because typically lifesavers are taught to 
attend to the person who is in most frouble first, then attend to the other. It is also rarely the 
case because pafrol groups operate between three to 10 or more people and other club and 
facility resources can be relied on. 
Excludability of a safe bathing area 
Is the provision of a safe bathing area on an ocean beach excludable? In most coastal areas in 
Ausfralia the legal stmcture goveming the recreational use of beaches is such that no-one is 
excluded from using a safe bathing or swimming area designated by the red and yellow flags. 
Even though at times on some Ausfralian beaches during summer crowding occurs between 
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the flagged area and thus it may become efficient to charge users (Musgrave and Musgrave 
1989), it may not be possible to do so as people may simply swim outside the flagged area. 
However, even in uncongested areas, if a fee was charged, it is certain that some individuals 
may pay for the peace of mind of their personal safety and the safety of others. If someone 
were drowning in or near a flagged area it would be difficult to imagine that a lifeguard or 
lifesaver would not save him or her just because they had not paid their enfrance fee. It is may 
be neither just nor fair that people should be excluded from using a safe bathing area because 
of an inability to pay. Many people in Ausfralia and the United States would object to the 
implementation of user fees on beaches where fees presently do not exist because fees may 
represent to many users an uncompensated loss in consumer surplus. 
In summary, in Australia, safe bathing areas are said to be defacto impure public goods. In 
Australia due to institutional, legal and social arrangements it would seem they are not club 
goods as club goods are excludable and partially non-rival by strict definition. However, 
safe-bathing areas at times may have some of the characteristics of the broader definition of 
club goods. As congestion increases in a safe bathing area or beach, the ability to charge or 
exclude users may become available such as is the case at New Jersey beaches in the United 
Sates. In Ausfralia, a safe bathing area is closer to the exfreme case of di pure public good than 
a club good, being non-excludable and partially non-rival as opposed to being excludable and 
partially rival. Being partially non-rival indicates that the good has finite membership size and 
the economic theory of clubs may offer some insights into the management of surf lifesaving 
services. 
Since recreation areas, national parks, and wildemess areas are subject to crowding and 
depreciation owing to use, and since both of these phenomena reflect partial divisibility [rivalry] 
of benefits, club theory can provide the foundation for the management of these resources. 
(Comes and Sandler 1996, p. 12) 
7.3.2 Systems of safe bathing services 
There are three ways that surf lifesaving, safe bathing services may be provided, taking into 
account a flagged area's feasible excludability and whether paid or voluntary lifesavers are 
used: 
1. A system of voluntary provision of beach safety and unrestricted access to the service of 
beach safety. Voluntary provision and unrestricted access is the current system of 
management on most popular Ausfralian beaches over the weekend period. 
2. Local govemment provision^^ of beach safety with unrestricted access to the service. This 
management method is in progress on Queensland beaches during the working week 
period where volunteers are unable to supply their labour because they are typically 
working. 
3. Private provision of beach safety with restricted access. In this case club theory becomes 
relevant. Here club members (or users) would pay for the beach safety service which is 
provided exclusively to members. 
A fourth system may involve voluntary provision of a safe bathing area with restricted access. 
If people were asked to pay for such a service, it may logically follow that they may expect a 
In some cases the provision of lifeguard services during the working week is tendered out to individual providers. 
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professional and possibly paid lifeguard service. Resttncted access, if implemented would 
have to be imposed across all beaches within a given region^^; otherwise, most users may 
simply visit alternative beaches where access is unrestincted. People are required to pay for 
access to some beaches m New Jersey, United States of America, and in Europe. These serve 
as examples where restncted use, via user charges or access fees, has been implemented. 
7.3.3 Inside club services 
There is the concem over the economic management of intemal (inside) club services in 
addition to the extemal (outside) club services of providing a safe bathing area. The services 
provided to members by clubs are, up to a point, non-rival (goods can be shared) and 
excludable. 
7.3.4 Community-wide benefits of a voluntary based system 
The wider community benefits of voluntary based system beyond the provision of a safe 
bathing area, should not be overlooked when comparing the beach lifesaving services of 
Ausfralia and the United States. The United States approach lacks the voluntary system and as 
a result, the United States is forgoing the associated community-wide benefits. When 
comparing the voluntary system to the professional system it is not suggested that the two 
cannot co-exist. What is suggested is that as more professionals are used on beaches there are 
fewer requirements for volunteers to be used and thus a declining probability of the associated 
benefits of a voluntary system being enjoyed by society. 
The following is an outiine of the broader based community benefits from a voluntary system. 
The comments in brackets indicate whether the benefits are non-market (spillovers). 
• The voluntary system enables a sense of belonging and community values to be instilled in 
members of the lifesaving movement especially at a young age through the junior surf life 
saving movement. (Non-market values) 
• A professional system involves the work of far fewer people than the voluntary system. In 
Ausfralia in 1999 there were about 22,000 active surf lifesavers versus 500 professional 
lifeguards according to the Daily Telegraph (Friday January 15, 1999, p.3). The 
professional system demands the involvement of fewer people because lifeguards are paid 
and thus incur a labour cost. Lifeguards do their job because they are paid to, not 
necessarily because they are showing a concem for the wellbeing of others. Similar 
criticisms of lifesavers can be made because those who are competitors must undertake a 
specified number of pafrol hours to be allowed to compete. However, typically the lifesaver 
undertakes pafrols to help others^". Unselfish values instilled in community members, even 
if extemally enforced, are worthwhile to society and a voluntary pafrol system may better 
accommodate the process of instilling values in community members. (Non-market value) 
^^  Restricted access may be implemented only at sites which are substantially different to others in a given region, either because 
it is feasible, e.g. the containment of a relatively small bay such as at Bondi beach, or because it has unique features, e.g. its 
conservation values and ecological diversity are unique and warrant an exclusionary mechanism for impact management. 
' ° There is a difference between genuinely being concemed for the welfare of others and actually having enough competence, 
qualification and experience to be able to help and not hinder others. Where standards are not maintained, this may be a 
limitation of the voluntary system. The same criticism could be made of a professional system. 
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• A voluntary system does not need to provide payment for the labour of lifeguards. Idle 
capacity of labour in society can be put to good use. Individuals who were previously 
unemployed or have spare leisure time can build a sense of worth, a sense of belonging and 
do something good for themselves and others. (Non-market value) 
• A voluntary system enables community members to provide quasi-public service. In 
economic terms, govemments typically provide such services. (Non-market value) 
• The voluntary system allows a community-based organisation through local surf clubs to 
provide a service that may otherwise be provided by govemment. It places the 
responsibility for finance and provision into the hands of the people instead of in the hands 
of people acting as the executive of govemment. This can only be beneficial for a 
community as the agency problem where public servants act in the interests of their 
department or minister may be overcome. The gap between ownership and management of 
lifesaving services is reduced and property rights over the beach to some extent are 
extended to the surf club, which of course is community owmed. A voluntary based system 
also increases the diversity of funding and provision of services in society. There is a 
tendency for diversity in the provision and funding of services to be lost in a society that 
relies solely on the market or the govemment for its goods and services. The voluntary 
system, the club system, creates greater diversity in the provision of goods and services and 
provides greater opportunities for members of the community to belong and be actively 
involved in the movement. Where the market and the public sectors have failed to provide 
the safe bathing service the community has responded. The service is demanded but is not 
easily marketed. The surf club and lifesaving movement provide the mechanism through 
which the good is supplied and the management of clubs and branch, state and national 
cenfre market associated goods to exfract benefits for members. The surf lifesaving 
movement promotes its surf sports and advertises their community work in saving lives and 
providing beach pafrols. This is done so as to attract corporate sponsorship, public support 
and concessions from govemment. Clubs also sell private goods related to restaurant, bar 
and gaming facilities. 
• A voluntary system attempts to instil sound values and ethics in its members. The voluntary 
club system is concemed about community ideals and not necessarily profits or dollars 
(even though it is difficult to escape monetary concems) which is an important ethic to 
instil in the youth of Ausfralia. Clubs to be successfiil however must still undertake as 
many profitable ventures as possible to fund their lifesaving activities. While profits are 
important, community ideals are held in high regard as well. (Non-market values) 
• A voluntary system engenders new skills to its members that can be usefiil elsewhere in 
society {positive externalities). Members leam teamwork, resuscitation, first aid and 
management skills that would not be available to as many people under a purely 
professional system. With more members on pafrol, teamwork is required to coordinate 
pafrolling activities. In a professional system the pafrol size is at most two members 
whereas in the voluntary system the pafrol group can be as large as eight or more members. 
Where the professional pafrol is only one member there will tend to be less teamwork 
required. The voluntary system may be more likely to encourage teamwork that may be 
fransferred to other areas in the community. (Positive non-market value) 
• The voluntary system and associated sporting activities of lifesaving provide for z fitter and 
healthier society on average compared with a society where such involvement were not 
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available. This again is an extemal benefit to society from a voluntary system. (Non-market 
spillover) 
. The voluntary system provides an Australian icon. (Non-market value and creates market 
benefits). 
. The voluntary system of surf lifesaving provides part of Australia's heritage and may 
necessitate preservation. (Considers values outside economics and bequest values). 
. The voluntary movement provides a favourable image to intemational and domestic 
tourists and differentiates Ausfralia from other countries and raises Ausfralia's profile as a 
holiday destination. (Non-market benefits which are captured by other markets). 
. The voluntary system has members from diverse cultural backgrounds and diverse 
educational, professional and frade backgrounds working together for common goals. For 
example, a carpenter could be rowing a boat or undertaking a pafrol with a corporate 
lawyer, both of whom have the goal of winning the boat race or saving lives. Surf 
lifesaving does not discriminate on grounds of gender. The voluntary movement of surf 
lifesaving helps with understanding one's fellow person and helps for society's different 
classes and cultures to work cooperatively together. This is one of the major non-
measurable benefits of the voluntary system. (Non-market values with spillover effects) 
• Unlike some other sports clubs, surf clubs are altruistic. They provide a benefit to others 
outside their clubs. If pafrols are reduced to the professional system this altmistic aspect of 
clubs -mW be lost from society. Surf clubs may resume their competitive and commercial 
activities while a small cohort of professionals may pafrol the beaches. Even if this is more 
efficient on economic grounds, a purely paid service will involve a non-measurable but 
certainly substantial cost to society in terms of lost community-wide benefits. 
A discussion of the broader social benefits of a voluntary based system, whether mixed with 
professional services of not may incur costs. At what cost are these benefits and beach pafrol 
benefits provided? A comparison of the costs of operating clubs, branches, state cenfres and 
the SLSA national cenfre could be compared with costs of a hypothetical fully professional 
system. This is not fiiaitful without consideration of the expected large difference in benefits, 
many of which are not measurable, when comparing the two systems. 
7.3.5 Reasons for drowning and swimming on unpatrolled beaches 
Most if not all drownings occur on unpatrolled beaches. If these people had swum between 
the red and yellow flags their risk of drowning would have approached zero. Evidence from 
the author's personal experience and surveys in the United States suggest the main reason 
people drown on beaches is because of a poor assessment of the potential dangers of entering 
the water. This may be due to a lack of knowledge and experience with various types of surf 
conditions. In Surf Life Saving such knowledge is called 'surf awareness'. Some work is 
being conducted into raising the surf awareness of beach visitors through community and 
tourist education programs. Education can be targeted to mral and intemational tourists, 
groups of people more likely to expose themselves to a misassessed risk (Jinman 1998; 
Milliner 1998). 
Recent surveys conducted as part of this thesis of users on the beaches of Florida and Hawaii 
indicate that the mam reasons why people swim on unguarded beaches are: 
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1. People think they take the necessary precautions to limit their risk exposure such as 'not 
going out to far'; 
2. People pursue a beach recreation activity (e.g. fishing, skin diving, topless or nude 
sunbathing, seeking solitude by 'getting away from the crowds') which can not be 
undertaken on a pafrolled beach because the activity conflicts with the typical recreation 
activities of these areas (e.g. sunbaking or water bathing); and 
3. there is no guard provided on the beach they visit. Here people conveyed a concept of 
lack of choice in visiting a guarded beach. Also, it may have been prohibitively 
inconvenient or expensive to swim on a guarded beach. 
Reiterating, usually, a surf drowning will occur because of a misassessment of the risk 
involved or simply no knowledge of the dangers involved, a lack of individual surf awareness, 
and bathing on an unguarded or unpafrolled beach. 
7.4 Literature review of economic theory of clubs as it applies to surf lifesaving 
Comes and Sandler (1996) have an excellent review of the literature of extemalities, public 
goods and club goods, three highly related topics in economics. In their infroduction they 
stated: 
The literature often treats certain types of physical goods or services as inherently possessing 
rivalry or nonrivalry, excludabihty or non-excludability. However, this can sometimes be 
dangerous. For one thing, economically relevant characteristics of a good or service derive from 
the stmcture of incentives provided for its production and/or consumption. A loaf of bread 
typically may be thought of as a private good, but a collective enterprise that bakes loaves and 
distributes its output equally among its workers creates an incentive structure that is similar to 
that encountered in the context of pubhc good provision (Comes and Sandler 1996, p. 9-10) 
An analogous example may be drawn from surflifesaving. A surfboard may be bought or sold 
as a private good. However, when it becomes part of a surf club's lifesaving equipment 'it 
creates an incentive stmcture that is similar to that encountered in the context of public good 
provision' (Comes and Sandler 1996, pp. 9-10). By becoming part of the clubs equipment the 
board becomes available to all the members of the club. One additional aspect of lifesaving is 
that the board becomes available to any member in the provision of goods to those outside the 
club namely the protection and saving of any person. Thus in lifesa-ving some goods may be 
in the provision of particular services to particular user groups. It seems Romer (1990) also 
found that the physical characteristics of a good do not determine its economic nature. Instead 
it is the 'incentive stmctures' created in its production and consumption or the context in 
which the good is provided that are important. 
7.4.1 The distinction between the physical and intellectual economic nature of services 
It is important to distinguish between two characteristics of any good: its physical nature 
which tends to be rival and its intellectual or idea nature which is non-rival without legal 
institutions and provided it is not excludable. Intellectual nature is the idea of a particular type 
of good, such as a design, plan or recipe as distinct from the good on which it is stored 
(Romer 1990). Usually, the cost of producing the first unit of an intellectual good is exfremely 
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high whereas the cost of producing subsequent units may be close to zero (e.g. negligible cost 
of photocopying an onginal design). Romer (1990) noted that club goods are perfectiy 
excludable and partially non-nval and drew an analogy with swimming pools where 
producing a second unit of swimming laps is cheaper ($0) as compared with the first (the 
entire cost of building and setting-up a pool for operation). Thus, the consumers of club goods 
enjoy cost sharing and often this is the reason for forming a club. However, eventually either 
the cost of subsequent swimming rights rises or their quality falls (i.e. congestion and 
crowding occurs, as in the provision of a safe bathing area on beaches designated by flags). 
7.4.2 Buchanan's contribution to the Samuelson theory of public and private good 
consumption 
Traditional neoclassical theory and welfare economics considered individual utility functions 
in terms of private goods only. Samuelson (1954, 1955) extended this theory to include public 
goods or as Buchanan (1965) calls them 'communal or collective ownership-consumption 
arrangements'. Samuelson and others tended to focus on the exfreme cases of pure private 
goods and pure public goods. Thus, Buchanan (1965, p. 1) extended this theory to cover the 
entire spectmm of 'ownership consumption possibilities, ranging from the purely private or 
individualised activity on the one hand to purely public or collectivised activity on the other'. 
The theory of clubs is the theory of cooperative membership where consumption rights are 
established for a number of individuals. 
A club is an organisation which offers a shared collective good exclusively to its members, 
defraying the cost of the good from member's payments (typically dues, payments or user fees 
in the form of head taxes) according to some more or less equal or in some cases discriminatory 
tax mle. The quality (or quantity) of the good available to each member may or may not depend 
on the size of membership or on its composition. In the former case, congestion or impurity is 
said to exist in the provision of the club's good, otherwise none. In either case, the greater the 
level of resources applied to the provision of the club's good, the greater the quantity or quality 
available to any fixed membership (McGuire 1987, p. 454). 
7.4.3 Buchanan's club theory and its modern development 
A number of points are raised by McGuire's (1987) quote. First, as Tisdell (1977) indicated in 
his model of club theory, the net value of a club to each member is: 
v = V{n)/n 
where V is the combined total net value derived from the club by all its members and is a 
function of membership size n. Tisdell (1977) is describing a homogeneous club where 
members share all facilities equally. 
The net value of a club to each member is expected to rise initially with one's membership 
then eventually fall as more members join the club. To help explain this, individuals may be 
fond of company up to a point. Hence, the benefit received from the club good may be greater 
if it is shared by a greater number up to a point while costs per person of providing the club 
good, or as Tisdell calls it, 'facility', fall with additional membership^'. Eventually 
The previous chapter found that generally surf lifesaving clubs benefit from a larger membership. One reason is that 
maximising net benefits per member by increasing the number of members who share the 'costs' of undertaking a required 
number of patrol hours, results in fewer patrol hours per member. 
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membership increases to a level where crowding occurs, as evidenced by increasing queues, 
such that the benefits per member of the club decline. Tisdell assumed that the quality (or 
quantity) of the good available to members is dependent on membership size, and as 
McGuire's (1987) quote above foreshadowed, crowding should occur. 
The optimal membership of a club is a function of economic factors. Buchanan (1965) gives 
the example of low and middle-income communities having public swimming-bathing 
facilities while high-income communities 'enjoy privately owned swimming pools'^^. 
Possibly income has nothing to do with the possession of different size swimming pools. 
Maybe what Buchanan is suggesting is that larger facilities are provided by clubs or the 
coming together of mutually oriented individuals. Individually, members are unable to bear 
the full cost or capture the full benefit of the establishment of a public or private swimming 
pool available to the public for use. Public-use swimming pools are excludable. However, 
public swimming pools are non-rival up to some level of use where congestion begins. This 
rivalry point is where the 'utility of existing visitors is likely to be reduced by additional 
visitors' and the site being visited might be damaged (Tisdell 1980, p. 134). 
By definition, for purely public goods the optimal membership size is infinitely large while 
for purely private goods the optimal membership size is one person. According to Buchanan 
(1965) in comparison with the number of purely private goods the number of purely collective 
goods is small. The goods in between that display some form of 'publicness' have an optimal 
membership of greater than one and less than infinity. Buchanan (1965, p. 2) also stated that 
the fundamental question in a theory of clubs is 'determining the membership margin...the 
size of the most desirable cost and consumption sharing arrangement'. 
7.4.4 Distinguishing features between economic club goods and goods supplied by 
conventional clubs 
The economic definition of a club good is that it is impurely private where its benefits are 
partially non-rival and excludable. In the general economic definition a group of individuals 
are not required to join together in the conventional sense in order to enjoy cost sharing and in 
order to enjoy the benefits of a collective good. The conventional club theory is a subset of 
the general economic theory of clubs. How the club good is provided is not important for 
definition purposes, though may be important in deciding on the applicability of models to 
surf life saving. For example, a private firm could provide a shared good, just as the 
govemment may provide private goods. All that is required for a good to be a club good in 
consumption is that it is shared and can be excluded from certain users. Possibly, to better 
understand surf lifesaving, how it came into being, and how it operates, the theory of 
collective action may be more useful. There are two main questions to be asked: 1) How did 
surf lifesaving come into being - what were the economic incentives? 2) How does surf 
^^  Public bathing facilities provide a different recreational activity to private facilities. Private pools are typically smaller and 
designed for relaxation and bathing while public pools in Australia cater primarily for fitness swimming where visitors swim laps 
or train for specific sporting activities. One may be able to afford to buy one's own 12-metre swimming pool for bathing. 
However, if one desires to develop physical fitness through lap swimming, a 50-metre swimming pool is preferred. An affluent 
society may have both many public and private pools to meet both bathing and fitness or training goals. It is incorrect to suggest 
that it is necessarily optimal to have private provision of bathing facilities in a high-income community. The use of resources in 
private pool construction may be less than optimal given private pool excess capacity in use throughout Australia. On the other 
hand, public pools that offer the correct mix of facilities are very popular and have a lower level of excess capacity. 
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lifesaving operate today? Marshack's (1954) theory may help to answer the first question 
while Buchanan's (1965) theory may help to answer the second question. 
Comes and Sandler (1996, p. 347) defined a club as: 
A club is a voluntary group of individuals who derive mutual benefit from sharing one or more 
of the following: production costs, the members' characteristics, or a good characterised by 
excludable benefits. When production costs are shared and the good is purely private, a private 
good club is being analysed. If membership characteristics differ and motivate sharing, tiien 
membership fees will differ among members. 
Comes and Sandler (1996) noted that clubs sharing partially rivalrous public goods are 
termed exclusive groups, or groups where membership is finite. This confrasts with the term 
used by Olson, the inclusive group or infinite membership, where a pure public good is shared 
by all those people who derive a positive marginal benefit from the good. This is because non-
one can be excluded from a pure public good within its physical benefit boundary or sphere. 
In confrast, partially rivalrous public goods are not available to all because people may be 
excluded. Comes and Sandler (1996) stipulated that recreational facilities, tennis clubs, 
swimming pools and highways are exclusive. On the other hand, Musgrave and Musgrave 
(1989) suggested that it is not efficient to charge users for a social good, even where feasible, 
because the good is non-rival, or the marginal cost to an additional consumer is zero. Club 
goods and goods provided by clubs tend to be non-rival up to a particular consumption level. 
In order to restrict benefits to members it is necessary to have exclusion mechanisms. If 
exclusion mechanisms are not implemented, free riders may create rivalry and not pay their 
dues, reducing the benefits available to members and eventually desfroying the club if 
allowed to continue. In confrast, Musgrave and Musgrave (1989) suggested that where market 
failure has occurred because a social good (rival) is non-excludable, even though it is efficient 
to charge (the marginal cost to an additional user is greater than zero), it is not possible to 
charge users. 
7.4.5 Importance of club goods to the study of economics 
The economic theory of clubs has wide application and has been applied to areas such as 
fashion industry dynamics and optimal congregation sizes for churches. As stated by Sandler 
and Tschirhart (1980), primary aspects of club theory have been studied for over 60 years. 
Cenfral to the theory is the coming together of people in cooperative arrangements so as to 
provide some degree of mutual advantage. The economic theory of clubs ties together the 
subject matter of welfare economics, public finance and game theory. Cooperation can be 
found in most of society's institutions including industry, communities and intemational 
agreements between countries. For a review of the various applications of club good theory 
see Comes and Sandler (1996) and Sandler and Tschirhart (1980, 1997). Sandler and 
Tschirhart (1980) stated that club theory provides the theoretical foundations for the study of 
the allocative efficiency of impure public goods. They go on to suggest that the economic 
theory of clubs can be used to analyse some types of fully rival and non-rival goods. 
There are many issues within club theory which are unresolved and where future research 
may be directed. Sandler and Tschirhart (1980, 1994) have provided the following areas for 
fijture endeavour: 
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1. intergenerational clubs; 
2. confroversies over multiproduct clubs; 
3. the role fransaction costs play in the institutional forms of clubs; 
4. the stability issue of heterogeneous clubs; 
5. the dynamic nature of clubs involving innovation and growth in demand; 
6. spatial dimension to club analysis especially in a general model; 
7. how to deal with uncertainty over things as such considering congestion as a random 
process such that various forms of club participation result from members undertaking 
risk avoidance behaviour; and 
8. the role information asymmefrics have in forming institutional stmctures to understand 
better the principal agent problem and to design a suitable incentive compatible confract 
given the diversity of institutional stmctures of clubs. 
7.4.6 Relevance of club goods to the study of lifesaving and guarding 
The cenfral questions of economic club theory when examined provide useful insights into 
how the surflifesaving movement may be better operated. Two of the more relevant questions 
for surflifesaving are: 
1. Whether a homogenous or heterogeneous (mixed) membership system is Pareto optimal?; 
and 
2. How does the Pareto optimal club size and provision level from the club's point of view 
compare with that of society's point of view? 
Each of these vrill now be discussed in tum, with reference to goods provided by surf clubs to 
their members (inside services or conventional club goods) and goods provided to the wider 
community by surflifesaving (outside services or the broader definition of club goods). 
Pareto optimality of mixed versus homogeneous clubs 
Mixed (heterogeneous) clubs are Pareto optimal where there is no second best consfraint 
imposed, i.e. where equal sharing of costs is not required or where the utilisation rates of the 
club's good can be monitored and cost shares can be assigned. By 'mixed' the literature is 
referring to clubs where the tastes, wants, desires and goals of members are not all the same. 
'Homogeneous' refers to clubs where goals of members are all the same. 
A coalition is where there is no group interest in making all choices within the group. 
Therefore, bargaining is needed and concems over relative power arise. Where members' 
goals are aligned and no second best consfraints are imposed, the coalition is known as a team 
as referred to in Tisdell (1996), Marschak (1954) and Marschak and Radner (1972). Where 
costs are shared segregation would seem to be more optimal. In surf clubs, while members 
have similar goals of saving lives and undertaking surf sports they may undertake these 
activities at different levels. Different membership categories mean that not all members share 
costs equally. The goals of members of surf lifesaving clubs are heterogeneous and for the 
different goals of members to be commonly connected an incentive structure is developed. 
Such a coalition is called a foundation (Marschak 1954). In order to compete, active members 
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must undertake pafrols. Pafrols enable surf clubs to gain concessions from govemment to 
undertake other profitable activities, through their supporters' clubs. 
Presentiy, Queensland clubs enjoy the concession from the state govemment of gaming and 
liquour licenses without taxation of profits as long as all profits go into the 'lifesaving' 
operations of clubs. Surf Life Saving has been intelligent in including competition as a 
component of lifesaving. ft is argued that competition maintains the fitness of lifesavers and 
their expenence in dealing with emergency situations. Thus, it is difficult to make the 
distinction between the activities of lifesaving pafrols, lifesaving competition and surf sport 
competition. 
Some of the profits of supporters' clubs go to funding competitions and some go to operating 
pafrols. It is expected that club management will direct resources to the more profitable 
activities. It is important that lifesaving pafrol activities are not underprovided because pafrol 
activities allow for profitable activities to be undertaken. In a cyclical fashion, without 
profitable activities, lifesaving pafrols may become under-resourced and outdated without 
finances from govemment authorities, as may be the case at many county, city and state 
beaches in Florida, Califomia and Hawaii (Observations and photographs by author of surf 
lifesaving equipment used on some of the beaches of these states). In Ausfralia, by confrast, 
surf lifesaving clubs are providing goods through their profitable activities. Such profitable 
activities directiy sell goods that could otherwise be provided by the market. 
In summary, the goals of the members of surf lifesaving clubs are mixed but second best 
consfraints are in place. Utilisation is not monitored and cost shares are not assigned except to 
the extent that clubs have specific membership categories representing broad ranges of 
utilisation of club facilities and of the costs to be home by individual members. Therefore, 
services are likely to be inefficient in an economic sense. 
Pareto optimal provision of a club good from the club versus society's point of view 
As Tisdell (1984, 1980 and 1977) and others have suggested, a club good will tend to be 
provided at less than its Pareto optimal level and to less than its Pareto optimal membership 
size in terms of society's point of view^^. As given in the Buchanan (1965) model, this is 
because in theory a shared good is provided at its Pareto optimal level to its club members. 
Thus, what is Pareto optimal from the club point of view will tend not to be Pareto optimal 
from the point of view of the total economy. In fact, services provided by an economic club 
will tend to be underprovided. This highlights the need for an incentive stmcture or mles to 
prevent the free riding (referred to by Tisdell (1996) in the general sense) by some clubs 
members on the activities of other members. The profitable activities of surf lifesaving clubs 
may tend to take precedence over pafrol activities, especially where pafrol activities do not 
directly provide income to the club, and higher levels of income provide greater opportunities 
in the development of surf sports within the club. However, in order to gain govemment 
concessions to undertake such profitable activities in an exclusive location - on the foreshore 
- surf clubs are obliged to provide safe bathing services to the public. Members are also 
dependent on the profitable supporters' club activities of lifesaving clubs to fund their 
pafrolling and sporting activities. 
^^  Sandler and Tschirhart (1980, p. 1487) use the term 'total economy' instead of society. 
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7.5 The future of surf lifesaving 
The answers to questions over whether mixed or homogeneous clubs are efficient suggest that 
the future of Surf Life Saving in Ausfralia may be very different to its present stmcture of the 
voluntarily providing safe bathing services. The important question is: 'Will lifesaving pafrols 
become privatised under the ownership of the clubs, such that the activities of members are 
segregated?' 
In such a scenario, active members may relinquish pafrol duties to paid lifeguards and simply 
undertake surf sports. Thus, the surf club would become a private service wdth surf club 
managers acting as corporate board managers. Presently, the supporters' club is simply a 
private operation. Lifeguard services would become privatised, funded from the profitable 
gaming, restaurant and bar facilities of the organisation. Lifesavers would be left to undertake 
their sporting activities in the surf and remain as a club but would no longer be required to 
provide any voluntary beach pafrol. Community-wide benefits as discussed above from a 
commimity-based organisation would be curtailed. A higher level of service would be 
envisaged by providing purely professional beach pafrol duties only. The surf club would 
become similar to a private company with share holdings. 
Under this scenario, a private company would provide a service with local public good 
characteristics (lifeguard pafrols) and thus gain concessions from govemment to operate 
gaming, restaurant and bar facilities on the beachfront. In tum, such profitable ventures would 
fund pafrol activities and possibly club sporting activities. Active voluntary members would 
no longer be required to leam lifesaving skills formally, and would no longer be required to 
undertake pafrol activities. The free riding of some members on those who voluntarily provide 
pafrol activities would be eliminated as lifeguards would be paid for their duties. Members 
would still free ride on the profitable operations of the club. However, competitors would 
become specialised and possibly professional. Professional sports people in tum would retum 
status and media attention to the club. In summary, activities within the club would become 
more specialised and segregated, as the economic theory of clubs suggests. Utilisation rates of 
the services of the club may be monitored and cost shares allocated to users resulting in the 
private corporation becoming an efficient club. 
This hypothetical scenario of course ignores the political power that SLSA and state cenfres 
command over clubs and it ignores the goals that these cenfral bodies may have with regard to 
lifesaving clubs. The scenario also may ignore the wishes of club members for the fixture, the 
size of and influence of the voluntary member base and the will of the community. Where 
clubs are privatised, SLSA may lose some confracts over the provision of lifeguard services 
and in the adminisfration of surf sports. With the advent of the Uncle Toby's, Meadow Lea, 
and Ocean Man and Women series in the 1980's and 1990's, SLSA lost confrol over some of 
the sporting activities of surf lifesaving. These sporting activities provide a 'shop front 
window' for lifesaving to be promoted nationally and globally. 
7.6 Towards a model of optimal levels of service provision and membership 
The best way to proceed in modelling a surf life saving club may be to consider Comes and 
Sandler's (1996) taxonomy of clubs as depicted in Table 7-1. 
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Table 7-1: A taxonomy of clubs 
Membership type Fixed utilisation Variable utilisation 
Homogeneous (population partitioned) A B 
Homogeneous (population not partitioned) C D 
Mixed (population partitioned) E F 
Mixed (population not partitioned) G H 
Source: Comes and Sandler (1996, p. 355) 
In terms of members, clubs can be heterogeneous where members have different tastes and 
endowonents whereas under homogeneous clubs members have the same tastes and 
endowTnents. Utilisation of club facilities is fixed where members use the entire supply of the 
shared good. Utilisation is variable where a visitation rate is involved, e.g. number of visits to 
the club. The partitioning of the population across club goods through finite memberships 
within clubs means that non-members exist. With pure public goods the membership size is 
infinite so there are no non-members. Non-members of club goods have two choices: a) 
joining another club that supplies the same club good, or b) join no club offering the club 
good. Where the entire population of individuals is allocated among a set of clubs with all 
individuals having membership to only one club - i.e. all assigned and no overlapping 
members - then the population is said to be partitioned. Where some individuals do not 
belong to a club then the population is not partitioned. Where populations are not partitioned, 
members and non-members must be distinguished in order to establish Pareto optimal 
conditions according to Comes and Sandler (1980). In the case where the population is not 
partitioned a total economy viewpoint must be taken, as what occurs outside the club is 
important in deciding on optimal behaviour. For example the freatment of free riders who 
have not been partitioned to a club may need to be considered. 
Other taxonomies include considering anonymous and non-anonymous crowding (members 
only concemed about utilisation and facility size, the determinants of crowding, not about the 
attributes of individuals who cause crowding). Stochastic and non-stochastic aspects may 
further define clubs. 
Some relevant practical applications of club theory include an application to optimal 
congregation sizes for denominational churches by Zaleski and Zech (1995) and to fashion 
dynamics by Adams and McConnick (1992). McConnell (1992) established optimal levels of 
beach use for various United States beaches by considering variations in congestion with 
variations in users' willingness to pay bids for beach visitation. This is simply a club form of 
analysis where beach use becomes partially rivalrous. These three papers provide examples of 
the practical application of the theory and may provide a way forward for modelling surf 
lifesaving clubs. 
It would seem that mixed club theory, with the population not partitioned (open club^ )^^  ^ j ^ ^ a 
social viewpoint and a variable utilisation rate may better reflect the realities of surf lifesaving 
in Ausfralia. Such a case is depicted by club good category H in Table 7-1. Typically, what is 
optimal from a club, SLSA or state cenfre viewpoint, and from a social viewpoint, will be not 
aligned. 
Where the population is not partitioned there is no need to identify non-members as members only actively belong to one club. 
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7.7 Conclusions 
The provision of a safe aquatic environment, and club membership and service provision of 
surf clubs, may be modelled through the economic theory of clubs. Club theory may also help 
in modelling the optimal number of clubs in Surf Life Saving Ausfralia. Society's 
organisations, like surf lifesaving clubs, are much more complex than allowed for in 
organisational theory and models. There is a spectmm of club types in society. Surflifesaving 
offers a broad range of social goods beyond simply providing a safe bathing area. Lifesaving 
clubs involve provision of mixed goods. A model may be applied to surf clubs but it may not 
necessarily be the one than can be applied to other clubs in society. Such a model is intended 
to allow for a better understanding of how surf clubs came into being, how they operate today 
and how they may operate better in the future. 
Lifesaving services through surf clubs might be underprovided, not just because they are club 
goods in their broadest definition, but because surf club managers may focus on profitable 
operations to the detriment of unprofitable social obligations. Pafrol activities are a vital part 
of the existence and funding of clubs. Because surf clubs provide public goods, local public 
goods and shared facilities (provision of safe bathing facilities), govemment concessions are 
provided to surf clubs that enable them to undertake other profitable operations. As surf clubs 
evolve in Queensland, commercial activities are being attached to clubs that could otherwise 
be supplied by the market. 
Surf lifesaving clubs in the future may become privatised, with the provision of fully paid 
lifeguards replacing volunteer lifesavers. The larger question here is: ''If lifeguards did replace 
lifesavers, would clubs still receive concessions from government and would volunteers or 
coastal communities allow professionals to dominate?' If clubs fimded the operations of 
professional lifeguards themselves through their profit-making activities then they may be 
able to retain govemment concessions. A second, more important question is: '/y a fully paid 
professional service optimal for society?' If pafrol duties are privatised, the broader social 
benefits of surf lifesaving may be more than proportionately reduced, with fewer positive 
spillovers to the community. In the more exfreme case where clubs are privatised, one may 
expect a loss in membership size and political influence and again a possible proportionate 
loss in spillovers to the community. 
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8 Voluntary labour supply theory and the provision of 
lifesavers for patrol duties 
8.1 Introduction 
Free labour provided by volunteer lifesavers is an important aspect of surf lifesaving in 
Ausfralia because without volunteer activities, lifesaving clubs may have less members and 
less altmistic involvement with their communities. This chapter develops two theoretical 
models to describe the voluntary supply of labour to surf lifesaving clubs. A general theory of 
voluntary labour supply'^, with the use of mathematical equations, allows for a description of 
the decisions beach users make on the best use of their available time, one option being to be 
involved in surf lifesaving activities. A more specific theory of voluntary labour supply 
within surf lifesaving clubs helps to explain how lifesavers may respond with voluntary 
labour to a change in their wage rates. Voluntary labour supply theory also explains why 
some individuals do not join a surf lifesaving club and why some members willingly 
undertake compulsory pafrol activities. Both theories are cmcial to understanding the 
economic dynamics of surf lifesaving club membership. 
The chapter begins with a description of the motivations of individuals for supplying 
volunteer labour as modelled in the literature. This material leads to the development of the 
formal model of the general supply of voluntary labour to surf lifesaving and the more 
specific model of the supply of voluntary labour within surf clubs. 
8.2 Modelling of the supply of voluntary labour to surf lifesaving 
A model for the current volunteer system may be provided in order to understand better the 
provision of a safe bathing environment. A similar individual representative consumer model 
of volunteer labour supply is provided by Menchik and Weisbrod (1987). There are two ways 
that Menchik and Weisbrod have attempted to model volunteer labour supply: via a 
consumption model and via an investment model. 
The consumption model views volunteering as an ordinary consumer good. In the 
consumption model the individual undertakes volunteer activity in order to maximise his or 
her utility of leisure hours. Consumption benefits include utility from charitable undertakings 
(Freeman 1997) and utility from providing a sense of purpose in life or 'a greater degree of 
self actualisation' (Thompson and Bono 1993, p. 323). 
Menchik and Weisbrod (1987) also provided an outiine of the investment model. Human 
capital enhancement where volunteering is a means to obtain work experience and a rise in 
future eaming capacity, as described by Day and Devlin (1998), is one form of the investment 
model. Borland (1999, p. 5) described the investment model as 'providing human capital 
benefits which are derived from an increased probability of employment in the paid work 
^^  The author is grateful to the School of Economics, The University of Queensland for funding to attend the 1999 PhD Students 
Conference in Economics and Business at the University of Westem Australia, Perth which allowed the author to receive 
valuable feedback fi-om eminent economists, including Boriand (1999) and peers on an eariier paper version (Blackwell 1999) of 
Chapter 7. The author is particulariy grateful to Borland for his comments and insights. The trip to Perth also allowed the author 
to undertake a pilot survey of Cottesloe beach users. 
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sector, or from higher wages'. Menchik and Weisbrod (1987) found that both consumption 
and investtnent decisions influence labour supply. The best way to model volunteering may 
depend on the particular type of volunteer activity. 
The sources of utility from voluntary activity are different to those described in existing 
studies in the literature and are as follows. 
. Pafrol duties enable members to join a club and consume the benefits of membership. For 
example, undertaking pafrols allows active members to compete in surf life saving 
camivals. Unless they perform a required number of pafrol hours members are not allowed 
to compete. In order for members to enjoy the use gymnasium, shower and fraining 
facilities and equipment they must undertake pafrol duties. These are benefits derived from 
membership as opposed to undertaking pafrols per se. A better way to model voluntary 
pafrol activities may be to view them as the price of membership. 
. Other intangible and non-monetary benefits that may be incorporated by the consumption 
model, including members gaining a sense of belonging and sense of worth by undertaking 
pafrols. 
. New skills gained by members which may be incorporated into the investment model. 
• Volunteers also enjoy the fitness and health benefits of undertaking an active voluntary 
pursuit. 
. Volunteers of course may gain utility from undertaking altmistic activity, i.e. members feel 
good because they are doing something for others. Such motivations would be incorporated 
by a consumption model. It may be argued that a tautology is involved with people 
undertaking a voluntary activity because it helps others. Such individuals undertake the 
activity because it provides them with happiness or utility. Helping others is simply the 
medium to their satisfaction. 
• People may undertake pafrol duties for courting purposes. They may enhance their ability 
to atfract a partner or increase their chances of meeting an attractive partner. 
• Individuals may gain utility from pafrol duties from visual amenity of other people or the 
beach and marine environment. 
• Individuals may also undertake pafrols as it provides utility by working in a favourable 
environment, provides them with activities they enjoy, or with positions of influence and 
power. 
It is important to distinguish between the decision by the individual of whether to volunteer 
and, once an individual has volunteered, the decision as to how much time is offered. Day and 
Devlin (1996) described the latter decision as affecting the supply of volunteer labour and the 
former as incorporating those factors which influence the decision to volunteer. 
Freeman (1997) suggested that in fact individuals prefer not to volunteer their time but once 
they are asked they feel a moral obligation to do so. Freeman (1997, p. S141) thus suggested 
that volunteering in this case does not take its literal meaning but may be better viewed as 
'acceding to requests'. Freeman described volunteering under moral obligation from request 
as a conscience good. This model may better match the stylised facts of volunteering in surf 
life saving. 
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A cenfral question within the volunteer labour supply literatiare is whether local govemment 
expenditure crowds-out volunteering (Menchik and Weisbrod 1987; Day and Devlin 1996). 
The consumption and investment models aid in answering the second prominent question in 
the literature: 'How best may volunteering be modelled or explained?' Menchik and 
Weisbrod (1987), Thompson and Bono (1993), Barham et al (1997), Freeman (1997) and 
Day and Devlin (1998) have attempted to answer this question. 
8.3 A model of voluntary labour supply to surf lifesaving 
The following model may be used to consider the voluntary supply of labour in Surf Life 
Saving (Borland 1999). Assume a representative agent visits a single beach. The agent may 
be engaged in the following activities: working, spending leisure time at the beach or 
participating in surf life saving. The utility (L',) of each agent in the economy may be 
represented as: 
Ui=U(Pi,Ri(TB.„S),B,{TS,)) (8-1) 
where: 
Pi = quantity of private goods consumed; 
Ri(TBi, S) - hours of beach recreation activity undertaken; 
TBi = hours spent at the beach; 
5= hours of beach safety consumed; 
Bi - non-pecuniary benefits from activity of surf lifesaving; and 
TSi = hours spent in surflifesaving. 
Thus, it is hypothesised that utility of the individual depends on consumption of private 
goods, consumption of beach recreation activity and non-pecuniary benefits from surf 
lifesaving. Consumption of beach recreation depends on time spent at the beach and the 
public good of beach safety. Non-pecuniary benefits from surf lifesaving depend on the 
amount of time spent in surflifesaving. Non-pecuniary benefits will vary between individuals 
for the same amount of time spent in the lifesaving activity. Under this model, individuals are 
heterogeneous: those who are members of clubs and those who are not. While individuals 
gain non-pecuniary benefits from lifesaving activities, they are also providing a public good 
through increased beach safety: both an assumption of the model and a depiction of fact. 
The above depiction of an individual's utility may be extended to include the benefits 
received by the representative individual from the time spent by others in surf lifesaving 
through the Bj term such that: 
f f "" V\ 
Ui=U Pi,Ri(TBi,S),Bi TSi,Y,TSj 
V V >' J) 
(8-2) 
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where TSj = time spent by others (/) m surflifesaving. The inclusion of this additional term 
allows for club aspects to be included in the model, hidividual members of surf lifesaving 
clubs are assumed to gam benefits up to a point from the inclusion of additional members 
through shanng costs and from the enjoyment of association. 
Individuals attempt to maximise their utility subject to budget and time consfraints 
respectively: 
T>TB.+TS,+TW. (8-3) 
pP.<w{T-TB.-TSi) (8-4) 
where: 
p = the general price level of private goods ($); 
w - wage rate ($/hr); 
T= total time available to an individual (hrs); and 
TWi= hours of work time with a given period. 
The budget consfraint (8-4) specifies that expenditure on private goods is no greater than 
wage income. Wage income is determined from what is left from total time once time spent at 
the beach and time spent in surf lifesaving activity is subfracted. Consfraint 8-3 specifies that 
time spent at the beach, time spent in surflifesaving and time spent at work is no greater than 
total time available. 
A production function for the public good of beach safety may be specified: 
S = f{TS„...,TS,,Y) (8-5) 
where: 
N = number of members of a surflifesaving club; and 
Y = other factors that affect beach safety such as the natural environment at the beach. 
The above model absfracts from issues such as the use of altemative leisure time to that spent 
at the beach and in surflifesaving, and the consistency of the relationship between time spent 
by individuals in providing labour to surf lifesaving and time spent undertaking beach 
recreation. There are other models that may better capture the essential features of the 
volunteer system of surf lifesaving. For example, the model could be adjusted to incorporate 
the non-pecuniary extemal benefits to members of additional agents joining clubs. 
8.4 Research questions for the model of voluntary labour supply to surf lifesaving 
There are a number of research questions which may be investigated using the above model. 
First, there is a set of questions relating to the voluntary supply of labour to surf lifesaving 
(e.g. 'Whom joins surf life saving clubs?' and 'What determines surf life saving club size?'). 
Second, there is a set of issues in a general equilibrium analysis where more than one club 
and beach are brought into the above model (e.g. 'What is the optimal number of life saving 
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services?', 'Should all beaches have a service or should it be restricted to only some 
beaches?' and 'What is the optimal location for lifesaving services?'). Third, there is a set of 
questions relating to a comparison of the various systems of managing surflifesaving services 
infroduced at the beginning of the chapter (e.g. 'Does any one of the methods Pareto dominate 
the other methods?', 'Is there a hybrid approach?' and 'If a system of private provision of surf 
lifesaving were infroduced would it 'crowd-out' volunteer activity?'). 
8.5 A model of the supply of voluntary labour within surf clubs 
In order to model the time allocation decision between voluntary club labour and club leisure 
for a member once they have joined a surf club, the fraditional model for labour supply is 
adopted. In the fraditional model, labour supply in the economy as distinct from voluntary 
labour supply inside the surf club is studied with the use of its complement, leisure demand. 
The decision for a lifesaver between leisure and work inside the surf club may be modelled in 
a similar way. The fraditional model as outlined by Hands (1991, pp. 350-356) is followed 
and modified to provide the economic theory for this section. 
First let s be the time spent volunteering for pafrol duty in a surf lifesaving club (hours) and r 
be leisure time in the surf club (hours) such that total time spent in surflifesaving is: 
T = s-\-r (8-6) 
Total time spent in surf lifesaving is assumed to be fixed. Leisure time in the surf club would 
include the time spent at camivals and fraining for camivals and the time spent undertaking 
beach and club recreation. Equation 8-6 represents the time consfraint for inside surf club 
activities. The real income consfraint for a lifesaver within the club is: 
B>ws (8-7) 
Equation 8-7 stipulates that for membership to be worthwhile to an agent, club benefit 
consumption, B ($) must be equal to or greater than the value of voluntary labour supplied, 
ws^^. Voluntary labour such as time spent on pafrol and or in fraining and instmction for 
pafrol duties and awards may be valued at the real wage rate, w ($/hr). Consfraint 8-7 parallels 
with the income consfraint in the fraditional model where real consumption can only be 
derived from real income. 
Volunteer labour for pafrol duty is similar to labour within the fraditional model, because to 
be members and compete in surf camivals and enjoy the benefits of membership, agents must 
undertake a particular number of pafrol hours. Members are asked to provide their voluntary 
pafrol duties, without which they cannot become an active member of a club. The moral 
obligations theory as developed by Freeman (1997) may help explain why members of clubs 
imdertake voluntary pafrol duties. Most individuals undertake their minimum number of 
pafrol hours, while some provide more than the minimum. The typical surf lifesaving active 
^^ The real income constraint could incorporate membership fees as an additional cost to an agent who chooses to join a club. 
Membership fees are arbitrarily set, not according to membership benefit consumption or how many hours agents volunteer for 
patrol duties or spend in the club in recreation activities. However, membership fees may determine whether an agent joins a 
club, how much time they volunteer and how much time they spend in club recreation activities. 
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member attempts to maximise his or her utility by choice of r (or B) subject to a budget 
consfraint. 
MaxU = U{B,r) (8-8) 
r 
subject to: 
B>w{T- r) (8-9) 
The budget consfraint for a club member may be described by equation 8-9 which is 
constmcted from two consfraints, the income and time consfraints. The Lagrangian for this 
utility maximisation problem becomes: 
L{B,r) = U{B,r) + X{w{T-r)-B) (8-10) 
The first order conditions are: 
L,=Ug-l = Qi (8-11) 
L^=U^-wX = f) (8-12) 
L.=w{T-r)-B = 0 (8-13) 
Equation 8-11 stipulates that the marginal utility of club benefits (consumption) equals X. 
Typically X is the marginal utility of income. Condition 8-12 states that the marginal utility of 
time spent in recreation at the surf club equals the product of the wage rate and X. Condition 
8-13 simply means that the optimal solution lies on the budget consfraint. 
Solving condition 8-11 for A. and substituting the result into 8-12 and rearranging provides: 
dU dU 
= w 
dr dB 
dU_ 
dr 
= w dV_ 
dB 
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'MU. = w 
MRS^ s=w (8-14) 
Thus at the optimal level of individual member recreation, the marginal rate of substitution 
between club recreation and club benefits (MRSr,B) - or the marginal utility of club recreation 
(MUr) divided by the marginal utility of individual member consumption (MUB) - equates 
with the wage rate. Here the wage rate represents marginal cost of the substitution between r 
and 5. 
Figure 8-1 provides a geometric representation of the optimal level of time spent on pafrol, s* 
within a particular time period, for example, one season, September to April. 5* is attained by 
first establishing r* and then subfracting r* from total time spent in surf lifesaving, T. The 
optimal level of r* is given by finding the tangent of the indifference curve Ui with the 
budget consfraint BCi. As given in the figure and equation, this is where MRSr^ = w where w 
measures the slope of the budget consfraint while MRSr^ measures the slope of the 
indifference curve. 
Figure 8-1: Optimal level of club recreation within a lifesaving season 
B (consumption benefits fi^ om 
membership, $) 
wT 
_^ 
T - r * = s* 
r (time spent at surf camivals, 
hrs) 
The optimal values of choice variables B, r, and X are given by the following identities: 
B* = B*{w,T) 
r* = r*{w,T) 
Ji* = X*{w,T) 
(8-15) 
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Given s* = T- r* implies that SsVSw = ST/d^' - dr*/dw, which simplifies to 5s*/dw = -
dr*/dw because 5T/5w = 0 because Tis fixed. Substituting the identities of 8-15 into the first 
order conditions 8-11 to 8-13 yields: 
— ( 5 * ( w ) , r * ( w ) ) - ^ ( w ) = 0 (8-16) 
dB 
dU 
dr 
{B*{w),r*{w))-wX{w) = 0 (8-17) 
w{T-r*{w))-B*{w) = 0 (8-18) 
where = means identically equal to by definition. By differentiating these first order 
conditions with respect to w, the marginal effect of a change in the wage rate on choice 
variables r and B may be analysed. In the same way the effect of T or non-labour income on 
the choice variables may also be considered. In this model of voluntary labour supply, non-
labour income is not considered as B serves as the numeraire similar to Barham et al. (1997) 
and dissimilar to Freeman (1997) and Menchik and Weisbrod (1987). Non-labour income of 
course may allow people more leisure time to allocate from their overall time consfraint to 
surf lifesaving. This may be considered in an extension of this basic model. In this simple 
model, members must decide on their allocation of time to voluntary club labour and club 
leisure. Club labour is used to undertake such activities as pafrol duties and award instmction 
and fraining. Club leisure activities include surf camivals, sports fraining and general club 
recreation. All individuals are assumed to have the same total amount of time available to 
spend at the club, T. The differential of equations 8-16 to 8-18 with respect to w provides: 
, , dB* ,, dr* dX* ^ U.u -(- un,. = 0 
DD ^ Dr ^ A 
dw ow dw 
dB* ., dr* dX * 
^,„-^ + t /„^-w—-A*^0 TB dw dw dw 
dB* dr* ^ ^ ^ 
w -\-T-r* = 0 (8-19) 
dw dw 
In equation 8-19, s* may be substituted for T - r* as T is fixed. The above three equations 
may the be simplified and represented in matrix form as: 
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UsB U,, 
UrB U^ 
- 1 - w 
- 1 
0 
dB* 
dw 
dr* 
dw 
dX* 
dw 
0 
X* 
-s* 
(8-20) 
The matrix on the left hand side of equation 8-20 is the Hessian matrix, \H\, and in order to 
meet the second order necessary conditions for maximisation of utility, | / / | > 0 {UBB , Ubr, 
Urr etc. < 0, that is U is maximised). By using Cramer's mle, a solution may be attained for a 
marginal effect of a change in wages on club benefit consumption and time spent in club 
recreation: 
dB* 
dw 
0 
X* 
— s* 
Usr 
Urr 
— W 
H 
- 1 
— w 
0 ^(Ugr +X*)-S*U^ 
H 
dr* 
dw 
Given tl 
UsB 
UrB 
- 1 -
lat 
0 
X* 
-s* 
H 
- 1 
- IV 
0 s*{U,,-wU,,)-X 
H 
dr'' ds 
dw dw 
then 
ds*_X^ ^ s*{wU^-U^,) 
dw Ji H (8-21) 
Substitution effect Income effect 
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hi equation 8-21 the sign of the marginal change m voluntary club labour time due to a 
change in the wage rate cannot be given a sign. However, the equation does provide some 
valuable information about voluntary labour supply in surf lifesaving clubs. The first term on 
the right hand side of equation 8-21 has a positive sign because A > 0 (as A = /7B > 0 from 8-
11) and as stated previously \H\> 0. Thus, for an increase in the real wage one part of the 
total effect always increases the supply of voluntary labour in the club. For this reason, the 
first term on the right-hand-side of the equation can be interpreted as the substitution effect, 
since the substitution effect always causes the consumption of leisure to decrease (and hence 
club labour to increase) when the price of club leisure increases (wage increases). The 
implication is that in terms of our club model, an increase in the wage rate will always cause, 
as one effect, a substitution of club recreation with voluntary labour supply. This will not be 
the final result for voluntary labour supply because the second term isolated on the right hand 
side of equation 8-21 is the income effect and it may either reinforce or oppose the 
substitution effect. 
When UBB < 0, which is not required by the second order conditions but is economically 
reasonable, then the only way for the income effect to reinforce the substitution effect is when 
UrB < 0 and relatively large. In the fraditional model higher wages always increase 
consumption and decrease leisure through the substitution effect; this effect would be 
reinforced if additional consumption lowers the desirability of leisure (that is UrB <0), thus 
making the optimal amount of leisure fall further. Hence, in the club model, if wages, which 
are the price of leisure have increased, then this will cause a substitution of leisure in the club 
with consumption, and thus raise voluntary labour. If because of the increased consumption 
the desirability of leisure is reduced then voluntary labour supply will increase even further. 
However, the increased consumption may increase the desirability of leisure enough {UrB > 0) 
such that the income effect will oppose the substitution effect. Therefore, there are three 
possible outcomes, ceteris paribus, from the model: 
1) income effect reinforces substitution effect {UrB < 0 and is relatively large) and a rise in 
wages cause voluntary labour supply to increase; 
2) income effect counters the substitution effect {UrB < 0 but not larger than WUBB or UrB > 0 
but the overall effect with WUBB is not enough to counter the substitution effect) but not 
enough such that a rise in real wages still warrants voluntary labour supply to increase, 
but not as much as 1); 
3) income effect opposes and overpowers the substitution effect {UrB > 0 whether relatively 
small or large and its combined effect with WUBB is large enough to offset the income 
effect, or UrB is < 0 and relatively small such that the size of WUBB is large enough after 
the defraction of UrB to still offset the substitution effect) such that a rise in wages causes 
voluntary labour supply to fall. 
One way to consider why some people join the club and others do not is to consider 
individual preferences of time spent with the club and time spent on non-club activities as 
depicted in Figure 8-2.'"' 
^^ As discussed with Prof C. Tisdell (2003, 13 Jan). 
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Figure 8-2: Decision to join surf club 
Time for 
club 
activities 
(hrs) 
Time budget consfraint 
Uo 
Time for non-club activities (hrs) 
In the figure. Si, S2 and S3 represent different minimum required pafrol hours if an individual 
wishes to join a surf life saving club and compete in surf sports. If the required time spent in 
pafrol activities is S3 then the individual will not join the club. The individual will not join the 
club because a higher indifference curve may be attained by moving down the budget 
consfraint towards D, but the indifference curves collapse where S3 intercepts the budget 
consfraint at A, because unless the individual provides S3 hours of pafrol time the individual 
can not join the club. Instead of joining the club and operating at A, the individual moves 
down the budget consfraint and moves to the highest indifference curve available, given the 
individual is not a member (no time can be spent on pafrolling). In this case, the individual's 
best choice is at point F. If the required pafrol hours are S2 then the individual would join but 
would be consfrained because the highest indifference curve attainable is at point C, which is 
not at the optimum, point D. Point D is not obtainable as it is below the minimum required 
pafrol hours. If the individual decides not to join then the highest indifference curve is still F, 
like in the first case, which provides a lower level of utility than at point C. C is the best 
option for the individual where required pafrol hours are S2. With required pafrol hours at Si 
the individual will provide more hours than are required, maximising their utility at D. 
In summary, there are three general types of individuals: 1) those that choose not to be 
members as they are better off spending all there time in activities other than pafrol duties; 2) 
those that do join the club but do so gmdgingly, knowing they would be better off if they 
could undertake fewer pafrol hours than are required; and 3) those members who join and are 
happy to undertake their required pafrol duties and in fact undertake more pafrol hours than 
are required. This analysis may help to explain why at certain clubs, after 3 years of pafrol 
service for an active member, the minimum number of pafrol hours is reduced. It may also 
explain why there are active and associate membership categories. Only active members are 
required to undertake pafrol duties and they must do so in order to compete in surf sports. 
Associates members are not required to undertake pafrol activities (and of course are not 
allowed to compete) and this may increase the membership base of the club. 
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8.6 Conclusion 
This chapter has discussed a model that may help to explain lifesavers' decisions over how 
much voluntary labour to supply to their clubs such as through pafrol duties. Currentiy 
lifesavers are required to meet a minimum number of pafrol hours and this may affect their 
decision about whether to volunteer or not, and may affect the wellbeing of those members 
who do join. It was shown in the chapter that when the wage rate increases, and the income 
effect reinforces the substitution effect, voluntary labour supply would increase. When the 
income effect counters but does not offset tiie substitution effect, voluntary labour supply will 
still increase but not as much as when income and substitution effects work together. Lastly, 
where the income effect is opposite to and of a greater magnitude than the substitution effect, 
a rise in the wage rate of the individual causes voluntary labour supply to fall in surf 
lifesaving. This model is useful for explaining the decisions surf lifesaving members make 
over how much time to volunteer to the surf club for its lifesaving activities. For example, 
macro-economic decisions on wage rate or income policy may have implications for 
voluntary organizations such as surf lifesaving clubs by affecting the amount of labour 
received from volunteers. Altematively, if income and substitution effects are offsetting then 
changes in wage rate policy may have little or no effect on the supply of voluntary labour to 
surf lifesaving activities. The model may prove useful in improving membership size and the 
contribution of time made by volunteers to lifesaving activities. 
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Part 4: 
Valuing Lifesavers, Lifeguards and Beach 
Recreation: Analysis and Empiricism 
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The United States survey instrument, valid use of 
contingent valuation, substitutability of market 
goods and sample size selection 
9.1 Introduction 
In this chapter, the development of the initial survey instmment is outlined. Issues that 
consider the appropriate use of contingent valuation are considered. Because the initial survey 
instmment was prepared in the United States (US), a suitable survey design such as the use of 
a question that reminds respondents of their budget consfraint is considered using US sample 
data. An interesting part of this chapter is that the survey instmment asked respondents if they 
would forgo a market good in order to pay for an additional lifeguard, something that 
provides new knowledge and findings for the non-market valuation literature. Consideration 
of an appropriate sample size using statistical theory is also provided using the US data. A 
conclusion is provided at the end of the chapter. 
9.2 The United States survey instrument 
A survey instmment was developed initially in Boca Raton, Florida, the United States with 
the majority of help from Professor Bill Sfronge, from Florida Atiantic University. Other 
people who in an informal and indirect way helped with development of the survey 
instmment included Ted McConnell from the University of Maryland, Bob Leeworthy from 
the National Oceanic and Atmospheric Adminisfration in Washington D.C, and Fred Bell 
from Florida State University, Tallahassee. Respondents themselves also helped with general 
comments about the survey instmment in its initial stages. Any inadequacies in the survey 
instrument entirely lie with the author of this thesis. Pilot surveys were part of the sampling 
process and the survey instmment was refined a number of times. 
The survey collected visitation, fravel cost (TC), contingent valuation (CV), opportunity cost, 
and other socio-economic data. It also established those factors most important to respondents 
in their decision to choose a particular beach for recreation or what has been referred to in 
Chapter 5 as site selection. The questionnaire also ascertains if, why and how often people 
swim on vmguarded beaches. It gains beach user preferences for a purely professional system, 
as operating in the United States, as compared with a volunteer based system as in existence 
in Ausfralia. The final United States survey instrument may be found in Appendix A9.1. The 
selection of the sample in the United States included South Miami, Fort Lauderdale, and 
Bocca Raton beaches in Florida, and Waikiki beaches in Hawaii. Chapter 1 and Chapter 10 
provide details on the sample selection, size and the implementation of the survey instmment 
in the United States and Ausfralia. 
Primarily as part of the CV question, the survey was designed to elicit from beach users their 
willingness to pay for the safety services of an exfra lifeguard on the beach they were visiting. 
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9.3 Damage assessment and interpreting the valid use of CV 
hi the eariy 1990s, the National Oceanic and Atinosphenc Adminisfration (NOAA), which is 
part of the United States' Department of Commerce, established a CV panel of economic 
experts, to provide an 'unbiased academic analysis' of CV in determining non-use values 
(United States, Office of the Federal Registiy 1993, p. 4602). ft is important to note that 
comments from the panel were provided in the context of damage assessments resulting from 
oil spills. The CV panel comprised Kenneth Arrow and Robert Solow (Nobel Laureates), 
Edward Leamer, Paul Portney, Roy Rander and Howard Schuman (a professor of sociology 
and survey research expert). The panel worked on the project between June and November of 
1992 to produce its report. During these five months they conducted their research, 
consultation with experts, and deliberations in order to draw the conclusion that CV can 
produce estimates reliable enough to be used as a starting point in legal cases involving 
damage assessments, including those lost non-use values (Portney 1994). There are clearly 
proponents and objectors to the use of CV. The panel may be considered as proponents of 
CV, however they were proponents given certain guidelines which, they outline in their 
report, were followed in damage assessment of lost non-use values. They were proponents 
within the scope of their report: for damage assessment in litigation cases involving lost non-
use values. It is therefore argued by the author of this thesis that the use of CV to assess use-
values (like those of beach users) should be less contentious than its application in assessing 
non-use values in oil-spills. 
9.4 Testing the implicit budget constraint 
The CV question in this survey was followed by one designed to check if respondents were 
considering the consfraints on their disposable income and other purchases of goods and 
services in stating their maximum WTP bids. This 'checking' question was designed not only 
to test if respondents had made this oversight but also to investigate any non-divisibilities 
between safe bathing services and market goods. 
To date, relatively few CV surveys have reminded respondents convincingly of the very real 
economic consfraints within which spending decisions must be made respondents might 
reveal a willingness to pay of, say, $100 for a project that would reduce the risk of an oil spill; 
but if asked what current or planned expenditures they would forgo to pay for the program, they 
might instead re-evaluate their responses and revise them downward. (United States, Office of 
the Federal Registry 1993, p. 4605) 
Thus by comparing WTP bids with the value of substitutable good as stated by respondents 
across all interviews the hypothesis that responses should be revised downward may be 
statistically tested. If the WTP bids are less than the stated value of a substitutable market then 
the hypothesis proposed by the panel is not congruent with the empirical evidence from this 
case study and the difference may be explained by the indivisibility of public goods. If on the 
other hand the WTP bids are more than the value of their respective substitutable goods then 
their hypothesis may be correct however it again maybe due to the indivisible nature of the 
value of an exfra lifesaver or lifeguard. 
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9.4.1 Is there an implicit budget constraint? 
Are respondents willing to forgo other consumption in order to receive an extra lifesaver or 
lifeguard? Of those United States respondents who made a positive bid (n = 52) for an exfra 
lifeguard, 88% were willing to give-up a grocery item. The result provides evidence that the 
majority of respondents who value the exfra services are willing to give-up a grocery item in 
order to receive that exfra service. This implies that the budget consfraint is working to ensure 
that bid values are valid. In any respect, a phrase was added to the domestic survey 
questionnaire: 
.. .bearing in mind there other goods and services, both private and public, that you can spend 
your money on, including other safety goods and services? (Appendix A10.1 provides a 
duplicate of the final Ausfralian survey instrument) 
9.4.2 Do the values of bids and substitutable market goods differ? 
The question that next arises is: Where respondents are willing to give up a grocery item, is 
its value less than, equal to, or greater than the value attained through the non-market 
valuation survey? To test this statistically one would need to establish whether there is a 
significant difference between the mean WTP for an exfra lifeguard and the mean value of a 
substitutable market good obtained from the sample data? 
First a parametric test for the difference of variances was conducted. At both the five and one 
percent level of significance (Fcaic = 0.193492, Fo.os = 0.622165, Foot - 0.59953) the null 
hypothesis that the two population variances are equal could not be rejected. This provides 
evidence to suggest that a pooled variance should be used (Levine et al. 1997) in testing the 
difference between two sample means. 
Next assuming equal variances, a two sample test at the five and one percent level of 
significance (teak - -1.60717, to.os, 98 - -1-6606, to.oi, 98 = -2.3651) did not reject the null 
hypothesis that the population means of the value of bids and grocery items were equaP^. 
9.4.3 If there is a difference what is its sign? 
The mean value of market goods for positive bids, $3.94 USD (s^ = 26.62) is higher than that 
of bids, $2.66 USD (s^ = 5.1498) in the sample so the altemative hypothesis was to test 
whether the population mean value of market goods were greater than the population mean of 
value of bids. As indicated above the means were not found to be statistically different in the 
population. 
9.4.4 Are bids revised downwards? 
Does the sign give support to the Arrow et al. hypothesis that estimates will be revised 
downwards once respondents are reminded of their budget constraints? Of those respondents 
providing a positive bid, only 13.5% converted their bids to lower valued market goods. The 
remaining respondents (86.5%) who provided a positive bid converted their bids to equal or 
Section 10.4.1 discusses the robustness of parametric tests used in comparing mean and median willingness to pay measures 
for the domestic data by undertaking some non-parametric tests. Similar tests could be conducted to examine the results gained 
here. 
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higher value goods. Thus, this sample observation provides some evidence that when asked 
what market good respondents are willing to give up, the corresponding monetary value of 
this good is typically larger than their initial bid. The above tests also suggest that the 
respondents m the population are not expected to revise their estimates downwards, when 
provided with a memory prompt of their budget consfraint. 
9.4.5 Good indivisibility 
Does the indivisibility of lifesaving services explain the difference between WTP bids and the 
value of substitutable market goods? Of those respondents who provided a positive bid for an 
exfra lifeguard, only one believed that the conversion of forbearance of a grocery item was 
too difficult conceptually. Because in the sample it was found that the majority of United 
States respondents who provided a positive bid substituted a higher valued market good, this 
may suggest that market goods are not perfectiy divisible. 
9.4.6 An area for future research 
An area for future research question is: Are the same results obtained from the Ausfralian 
sample and does the additional memory prompt described above make any difference? This 
work would include a duplication of the analysis here applied to the Ausfralian sample and 
some comparison made between the Ausfralian and United States data. A preliminary 
hypothesis is that Ausfralian's may react differently to non-market valuation studies than 
North Americans as they may be less aware and exposed to such studies or may be less used 
to having to pay for such services. 
9.5 Sample size selection 
There are many factors to consider when deciding on an appropriate sample size, n. Factors 
such as precision, time and cost in the collection and collation of data, ease of sample 
selection and value of the information attained are discussed in the literature (Harrison and 
Tamaschke 1993; Ward and Beal 1999; Levine et al. 1999). The relevant factors can be 
broken into those that are of a statistical nature and those of a practical nature. 
9.5.1 Statistical precision 
For statistical and econometric purposes, precision or accuracy of predicted population 
parameters is of concem. The general mle is: the larger n, given an independent random 
sampling procedure, the more representative is the sample of the population. Thus, by being 
more representative of the population, a sample with a larger n provides for more precise 
predictions of population parameters. 
The main variable of concem in the survey of beach users in Florida and Hawaii is the value 
or willingness to pay for a marginal lifeguard. A prediction of the range within which the 
population mean value of a marginal lifeguard will fall may be attained from the sample 
mean. In making such an estimate it is assumed that the sample and population bids are 
normally distributed. If the sample and population bids are not normal then it may seem 
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logical that the Z or / distribution can not be used to predict the population mean. However, 
one version of the cenfral limit theorem states: 
[as the sample size approaches infinity] ^ ^... subject to certain conditions, irrespective of the 
characteristics of the variable X (e.g. whether discrete or continuous, skewed or symmetric, 
bimodal or unimodal), the distribution of sample means will tend towards a normal distribution. 
(Harrison and Tamaschke 1993, p. 145) 
In mathematical form Greene (1997, p. 122) states the cenfral limit theorem of the Lindberg-
Levy variant for the mean of a univariate disfribution as: 
If X], ..., xj are a random sample from a probability distribution with finite mean pt and finite 
variance cf and x„ = (l/«)^"_ ,^- ,4n{x„ -/j)—^-^ A'^[0,cr^]. 
Gujurati (1988), Greene (1997) and Griffiths et al. (1993) indicate that there are various forms 
of the cenfral limit theorem and Gujurati isolates one exception to the theorem as the Cauchy 
distribution. 
As n increases, the distribution of means becomes increasing symmetrical (Harrison and 
Tamaschke, 1993). The cenfral limit theorem states that this tendency towards symmetry is 
also a tendency towards normality. As Harrison and Tamaschke (1993) state, in applications 
of statistical inference the shape of population distribution is unknown. The greater the 
asymmetry of the population, the greater is the sample size required to ensure precision in 
estimates. 
For many practical purposes normality is an acceptable approximation, that is the sample is 
sufficiently large for values of n of 30 or more. For smaller samples, an acceptable 
approximation requires the assumption that the parent population distribution is fairly 
symmetrical, and for very small samples we must make the sfronger assumption that the 
population follows a normal distribution. (Harrison and Tamaschke 1993, p. 146) 
If the sample is large, as in the case of the United States surveys (« = 91) then the cenfral limit 
theorem allows for the use of the Z or / distribution for valid estimation. According to 
Harrison and Tamaschke (1993), even where the normality assumption is violated, provided 
the sample is not too small, the estimation procedure is quite robust or effective. 
Harrison and Tamaschke (1993) outiine two methods of establishing a suitable sample size 
for survey purposes. They are: 
n> 
^aljS (9-1) 
n> 
^ 5 ^ ^ 
\cxj 
(9-2) 
In equation 9-1 the minimum value ofn is calculated by manipulating a large-sample interval 
estimate of the population mean. The difference between p. and x is called the sampling 
hiformation in square brackets added. 
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error. If the sampling error is limited to a certain amount, e, at a given confidence level, then a 
minimum value of n may be isolated by rearranging z^^^j- < e where s- -s/^n . s is the 
sample standard deviation and s- is the standard error of the sample mean, z^j^ is tiie Z 
score from the standard normal distribution where a is the significance level, the compliment 
of the confidence level (CL). 
In a similar fashion, equation 9-2 represents the solution for n where the standard error is set 
at not more than a certain percent (as a decimal), c of the mean, x such that Sj <cx . 
The following tables may be produced from application of the above formulae to the United 
States' sample data. The United States sample included a total of 91 sample observations, 
with 29 from Florida on the beaches of South Miami and Fort Lauderdale, and 62 from 
Hawaii on the southem beaches of the Island of Oahu in the Waikiki and Alia Moana region. 
In Table 9-1 the required minimum sample size for estimating the population mean of the 
WTP (willingness to pay), in United States' dollars (USD), by beach goers for an exfra 
lifeguard. The sample sizes required are presented alongside respective allowable errors given 
a 95% confidence level. The table also provides the sample size required to estimate the 
population mean of the value (USD) of a corresponding market good, that respondents may 
forgo in order to fimd an exfra lifeguard. 
Table 9-1: Sample size from error of mean estimate 
Error $USD 
0.10 
0.15 
0.20 
0.25 
0.30 
0.40 
0.50 
0.75 
1.00 
IVTP lifeguard n 
1945 
865 
487 
312 
217 
122 
78 
35 
20 
l\/1arket good n 
10189 
4529 
2548 
1631 
1133 
637 
407 
182 
102 
Notes: s mcs„^i = $2.25USD, s ma,ke.g«xi = $5.16USD, CL = 95% 
.'• Za/: = 1.96; WTP = willingness to pay bid, n = sample size. 
Given the sample size from the United States survey can not be adjusted due to time, cost and 
physical inaccessibility consfraints, the error provided by sample size of 91 (including protest 
votes and those individuals who do not value an exfra lifeguard) may be ascertained by 
solving equation 9-1 for e like thus: 
e = 
^ a / 2 ^ 
^ • 
Substituting n = 9\ provides e = 0.46. Thus, with a 95% confidence level the population mean 
will fall within 46 United States cents either side of the sample mean. A more ideal sample 
size may have been say 217 where the sampling error would have been less at 30 United 
States cents either side of the sample mean. This was not possible due to time and fravel 
consfraints and in order to estimate the sample size an initial survey is required to gain s in 
order to estimate the population standard deviation ex post. An initial survey is required for 
the domestic assessment of lifeguard benefits as well. However, there is more time and less 
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cost in having additional random samples to increase the sample size so as to reduce sampling 
error. With each additional sample the standard error is expected to change and thus a re-
calculation of sample size may be required ex post. 
Due to the greater variability (higher s) in the sample data for the mean value of the market 
good that respondents would forgo for an exfra lifeguard, the required sample size, given the 
same level of confidence, is higher at each level of error. An n = 91 provides e = $1.06USD. 
Thus with a 95% level of confidence, the population mean will lie within $1.06USD either 
side of the sample mean. In order to have the same level of error, say 30cents, as the mean 
WTP for an exfra lifeguard, the sample size for mean value of market good forgone will need 
to be 1133. Hence, the variability of data is also important to the outcome of sample size and 
the precision of population estimates. 
In a similar way as Table 9-1, Table 9-2 outlines the respective sample sizes required at 
various levels of standard error expressed as a percent of the mean. Again the great variability 
in market good data has required a greater sample size at each level of c. With a sample size 
of 91 the resulting c'^  for WTP for a lifeguard and market good are respectively 9.8% and 
13.7%. Again an ideal sample size may have been higher, ignoring fravel and time costs at 
243 or more for WTP for a lifeguard and 476 or more for market good forgone. 
Table 9-2: Sample size from standard error as percentage of mean (c) 
c 
0.02 
0.04 
0.06 
0.08 
0.10 
0.12 
0.14 
WTP lifeguard n 
2179 
545 
243 
137 
88 
61 
45 
l\Aarket good n 
4288 
1072 
476 
268 
172 
120 
88 
Notes: X Lfeg„ard = $2.41 USD, X „„k«go«i = $3.94USD, 
S Ufegoard ~ $ 2 . 2 5 U S D , S market good ~ $ 5 . 1 6 U S D ; 
WTP = willingness to pay, n = sample size. 
9.5.2 Practical factors 
If it were physically possible and costless to undertake samples then a complete sample of all 
population members would be undertaken such that inferential statistics would no longer be 
required and questions over precision would be irrelevant. Where all population items are 
sampled in a survey the resulting data set is termed a census. In most cases, a sample is 
required because it may be physically impossible to observe all members of the population. 
Even where all population members can be isolated and physically surveyed, undertaking a 
sample will be more cost effective than undertaking a census. 
In the selection of the appropriate sample size in environmental and non-market valuation 
surveys some practitioners prescribe n to range between 300 and 500 (See Ward and Beal, 
1999). Most studies do not establish minimum sample sizes required in order to optimise the 
precision of their estimates. Some of the practical consfraints on sample sizes have already 
been described above by the United States study such as cost, fravel and time consfraints. 
Other issues considered important for sample size selection include: 
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Estimation of many characteristics. As seen above, for the same level of error, different 
sample sizes were required for estimating the means of two different characteristics. 
Typically samples gain information on multiple characteristics. The most desirable sample 
size may be the one which is required to predict the most variable characteristic within a 
certain error interval. In other words the desired sample size would be the largest. The same 
policy may be used for survey instmments, parts of which are answered by some 
respondents and not by others while other parts of the instmment are answered by all 
respondents. Altematively the most desirable sample size would be that which corresponds 
to the vanable of most importance in the survey. In the United States survey the WTP for 
an exfra lifeguard is considered of most importance and it is used to establish sample size in 
the domestic survey of lifeguards and lifesavers. 
Non-response. People who complete the survey instmment may not respond to all questions 
because either that is the nature of the survey instmment or they prefer not to answer the 
questions. Thus, additional surveys may be required to cover for this wastage. If the likely 
wastage from people not answering questions correctly is expected to be for example, 10%, 
then the sample size may need to be increased by 11% to ensure that the target sample size 
is still met. 
Correct selection versus sample size. Sample size is not the only way to improve the 
accuracy of estimates. A correctly selected sample is also very important. Given the sample 
is selected as correctly as possible then by increasing sample size, sampling error will be 
reduced. 
Other issues such as variance estimation, sampling design and efficiency, and population 
considerations. 
Cost-benefit of survey information. Generally, the larger the sample the larger the cost. The 
initial up-front cost of designing a survey instioiment is fixed. However, in the operation of 
the sample, variable costs are incurred such as labour, and fravel time of interviewers. In 
the case of a mail or phone survey, costs will rise with additional sample members. 
Typically funds are limited for survey work, and sample size primarily becomes an 
economic decision, often with the final sample size chosen being one which is less than 
desired on accuracy grounds alone. Even where funds are available for an extensive survey, 
the marginal benefits of the value of additional information should be balanced by the 
marginal cost of increasing the sample size. In this fashion an optimal sample size is 
warranted. 
9.6 Conclusion 
In this chapter a brief description of the survey instmment was provided. The survey 
instinment was designed primarily to collect contingent valuation (CV), and fravel cost data, 
the topics of the following three chapters. It was found that the use of CV might be less 
contentious when applied to use values as apposed to non-use values. 
For the United States sample it was found that 87% of respondents who provided a positive 
bid for an exfra lifeguard were wilting to forgo a grocery item, thus keeping within the 
consfraints of their budget. While in the sample the value of these substittitable grocery items 
were greater than their corresponding bid values on average, there was found to be no 
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statistical difference for the population parameters. These results provide some evidence to 
suggest that on average United States respondents do not revise their bids downwards 
confrary to the recommendations of the expert CV panel. Given that the two measures do 
differ in the sample, it appears that market goods are not perfectiy divisible. A similar analysis 
could be conducted for the Ausfralian data, as differences between experience with and 
acceptance of non-market valuation are expected between Ausfralians and North Americans. 
Ausfralian's may also be less used to the market providing shared goods such as lifeguard 
services whereas North Americans may be. 
A technical investigation of appropriate sample sizes found that for WTP a sample size of 91 
provides an error as a percentage of the mean of 9.8% while for a market good the same 
sample size provides an error of 13.7%. It was also found that other broader consfraints on 
sample size such as time, fravel and monetary consfraints might limit the sample size from 
being ideal. It was found that an ideal sample size of WTP bids for a lifeguard was 243 or 
higher producing an error of 6% as a proportion of the mean. A doubling of the sample size 
would only provide a decrease in the percentage of error by 2%. A sample size of 250 for the 
Ausfralian data, accounting for lost information through protest votes and the like, is 
considered optimal. 
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10 The marginal values of lifesavers and lifeguards to 
beach users: Some empirical results from the United 
States and Australia^o" 
10.1 Introduction 
This chapter provides original information on the value to beach users of an exfra provider of 
safe bathing services. Safe bathing service providers take two forms in Ausfralia: the 
volunteer lifesaver and the paid lifeguard. The services are complimentary in nature wdth 
lifeguards usually operating during the working week and lifesavers operating over weekends 
during the summer season. Also, lifeguards often operate where lifesavers are not available. 
This chapter also has the purpose seeing if empirical data confirms our expectations about the 
shared and local public good nature of lifesaving and lifeguard services, as developed in the 
previous part of the thesis. A lifeguard or lifesaver may only be able to attend to one 
emergency at any one point in time. In a monitoring capacity they may be able watch over 
many people at any one point in time. For these reasons their services are non-rival up to a 
point. Beyond that point, exfra users will impinge on the benefits provided to all users. The 
possibility of being saved, if in difficulty, may be reduced. In confrast, a lifesaver and 
lifeguard's expertise in establishing a safe bathing area provides beneficial information which 
may be shared by all beach users, and no one is excluded from this service (even though 
technically they could be). This second class of lifesaving services may be seen as local 
public goods because their benefit sphere is restricted to a local spatial domain. 
The saving of someone's life may provide others with benefits, even where those others are 
excluded from being saved themselves due to rivalry. People who may never use the beach in 
question may also derive benefits from other people being saved or knowing that other people 
are less at risk. In this regard lifesaving services appear to have broader public good aspects, 
beyond those of a local public good spatial domain. Chapter 7 on the economic theory of 
clubs also identified the wider community benefits of a voluntary based lifesaving system. 
From this perspective lifesaving services provide broader public goods. 
The chapter is set out in the following manner. Firstly, peoples' theoretical responses, through 
their willingness to pay (WTP) bids, to changes in the level of lifesaving service area, are 
investigated. Next, the fieldwork and survey matters are briefly discussed. Thirdly, some non-
parametric results are presented to establish if there are any significant differences between 
the WTP bids from various subsets of the data collected from Mooloolaba beach. Parametric 
tests are also conducted and compared with the non-parametric results. The results from the 
regression analyses of the Ausfralian and United States data are presented along with 
individual regressions for lifesavers and lifeguards. The regressions help establish a number 
of statistically significant explanatory variables for variations in willingness to pay. Next, a 
brief overview of censored regression models is provided as a starting point for future 
research. Estimates of mean WTP bids from the regression models are then presented and 
The author is very grateful to Gene Tunny for helping with the Monte Carlo simulation in this chapter as part of the non-
parametric testing process. He also helped by undertaking 16 out of the total surveys conducted at Mooloolaba beach. The 
software program utilised for the Monte Carlo simulation was Mathematica. The rest of this chapter is the author's own work. 
Any omissions or errors are the author's responsibility. 
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compared with marginal costs on an annual basis, and the ramifications for the optimal levels 
of lifesaving and lifeguard services are then discussed. The final section contains a summary 
and conclusion. 
10.2 WTP and changes in the level of lifesaving services 
Following the work of McConnell (1977) and Blackwell and Asafti-Adjaye (1997) an 
individual maximises his or her utility^°i subject to one or more budget consfraints^o^ 
MaxU^U{x,z) (10-1) 
subject to 
y-tx-pz (10-2) 
where: 
X = number of lifeguards or lifesavers provided on the beach; 
z = composite bundle of other goods; 
y = the individual's money income; 
t = the price of a lifeguard or lifesaver; and 
p = the price of the composite good. 
In realty lifesaving services are a shared good and are not a private good. The private good 
consumption model is still useful for theoretically demonsfrating people's recreations, 
through their willingness to pay bids, to changes in the number of lifesavers or lifeguards. 
The first order condition with respect to number of lifeguards or lifesavers {x) is 
^M^ = Xt (10-3) 
dx 
where X = marginal utility of income. The second order condition with respect to x is 
^ = - ^ A . (10-4) 
dx^ dx 
It can be shown that this second order condition (assuming convexity) gives 
' ° ' Altruism can be seen to form part of an individual's budget constraint. Altruism may simply be viewed as the utility to the 
individual resulting from the increased wellbeing of others. 
'°^ The model presented here is different from McConnell's as he considers site quality aspects (such as congestion and air 
temperature) as part of the individual's utility function, along with number of visits to the site and a composite bundle of goods. 
He thus uses the site quality aspects, family income and per season visits to explain the variations in willingness to pay for a visit 
to a site. In the same way, lifesaving services may be modelled as a component of an entire beach recreation visit. Instead, in this 
chapter the utility of the individual is simply a function of her or his number of lifesavers or lifeguards provided and a composite 
bundle of goods. For this reason people were asked to value an extra lifeguard or lifesaver in addition to the present level of 
service provided on the beach. Blackwell and Asafu-Adjaye (1997) model the choice between consumption of environmental 
recreation resources and other goods and services as minimising expenditures subject to a given or greater level of utility. 
250 
flT \ 
XX 
U 
X 
(10-5) 
dx 
where 
U J - ^ (10-6) 
"^ dx^ 
which shows that the effect of a change in the number of lifesavers or lifeguards on the 
marginal price is equal to, a change in the marginal utility from the number of lifeguards or 
lifesavers with respect to a change in the number of lifesavers or lifeguards, divided by the 
marginal utility of income. 
The individual carmot determine the level of lifeguards or lifesavers, except indirectly through 
the WTP question in the survey. Individual responses to the survey questions (Appendices 
A9.1 and AlO.l respectively provide the questionnaires for the United States and Ausfralian 
surveys) provided WTP measures per person per visit for an exfra lifesaver or lifeguard. The 
WTP measures for an exfra lifesaver or lifeguard are related to t. 
From equation 10-6, it is expected that the greater the number of lifeguards or lifesavers 
provided on a beach then the less people will be willing to pay for additional service 
providers. From equation 1, if the number of lifesavers or lifeguards increases then for a given 
level of income people will have to substitute more expenditure on lifesavers or guards for 
less expenditure on other goods. Thus, respondents are reminded of their budget consfraint 
when establishing their WTP bid for an exfra lifesaver or guard. Higher levels of income are 
expected to result in higher levels of consumption of either or both goods. 
10.2.1 Optimal allocation of lifeguards and lifesavers 
Lifeguard and lifesaving services have both private and public good aspects. Technically, as 
shown in Chapters 6 and 7, a lifesaving pafrol offers more than one type of service, but each 
individual lifesaver or lifeguard offers a shared service to beach users. These shared services 
have non-rival aspects up to the point where congestion begins to reduce the probably of 
being saved given one is in difficulty in the surf zone. 
Figure 10-1 depicts the market demand for a pure public good. The market demand is derived 
by the vertical summation of the demand curves for individuals who comprise the market, in 
this case, consumers 1 and 2 (MWTPi and MWTP2). The individual demand curves are 
summed vertically because the goods are indivisible (non-rivalrous), or one consumer's 
consumption does not impede on another's. 
The problems associated with managing a public good may also be experienced with 
managing a shared good. The problems associated with managing a pure public good are 
outiined by Tietenberg (1992) and include: 
• The free rider problem. Because some individuals' contributions for the good provide for 
some of the good, other individuals may consume this provision without having to pay for 
it (ethics aside). 
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The mability of the private sector to provide the optimal provision of the good even though 
it will provide some of the good. The pnvate sector would only be able to defray some of 
the costs of the goods provision as some individuals would free ride on the continbutions of 
others. If consumer 1 first purchases Q, of the good consumer 2 will only purchases Q2-Q1 
of the good and the good wdll be underprovided at Q2. 
The need for a differential pricing regime. If the optimal level of the good were provided 
(Q*), different pnces for consumer 1 (P,) and 2 (P2) would need to be determined in order 
to recoup the costs of providing the good (Q* times MC). This would be complex, difficult, 
and potentially expensive as the number of consumers for a public good are many 
(potentially infinite), ft may warrant the need for non-market valuation. The services of a 
lifesaver are not pure public goods and it is feasible that users could be excluded from 
being saved if they had not paid their ' dues''°^ 
Figure 10-1: Demand for a public good 
Price of public 
good (dollars per 
unit) 
Quantity of public good (units) 
There is a case where private provision may provide a social optimum. In Figure 10-1 if MC 
falls to M C and consumer 2 decides to purchase his or her optimal amount of the good then 
the market optimum is satisfied as well. This may be the case where consumer 2 feels a moral 
obligation to provide the good for the rest of society. 
Assume that the values of this public good to individuals are attained from a well-designed 
non-market valuation survey. The resulting willingness to pay (MWTP) measures would 
reflect the individual demand curves of consumers, ceteris paribus (i.e. at a given level of 
'°^ A release of an earlier version of this paper at the 2(X)0 Economics Society of Australia Conference on the Gold Coast 
(Blackwell and Tunny 2000) created much debate in the media. For example The Australian, provided a front page cartoon of a 
person drowning with a lifesaver treading water nearby with paper and pen calculating their bill which included an amount for 
the rescue, asking if the drowning person agreed to paying the total bill before they were saved (Newman and Balough 2000). 
Another commentator, Robinson (2000), depicted swimmers with stamps on their heads such that they could be identified as 
having paid or not before being rescued. Comedy aside, users are charged admission fees on some beaches in other countries in 
order to recoup the costs of beach recreation, including lifeguard services. Of course in practice, people are not excluded from 
lifeguard services and there is nothing to stop a non-lifeguard from helping a drowning person (and neither should there be).The 
purpose of the paper was not necessarily to argue that lifesaving or lifeguard services should be exclusionary, but to ask if in fact 
the amount of services being provided is optimal. An additional purpose of the chapter was to ascertain a monetary value for the 
service to indicate its use value for recreation to society. Subsequent to the release of this paper, the Maroochy Shire Council 
increased the number of lifeguards on Mooloolaba beach. A more accurate depiction of the issues concemed in the paper was 
presented by Carew and AAP (2000), Hodgetts (2000), Newman and Balough (2000). 
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lifesavers or guards and at a given level of users). The optimal provision of the public good 
(net benefits of the good are maximised) is at that point of output where marginal cost (MC) 
intersects market demand, that is at Q"^ . 
Because of the public good aspects of a lifeguard or lifesaver service, wathin spatial 
boundaries, a lifeguard or lifesaver is non-rival up to a point. Therefore, the individual WTP 
measures should be summed across the relevant population of beach users wdthin the spatial 
boundary. The spatial boundary may simply be viewed as the sphere of safety: the area for 
which a lifesaver or lifeguard is responsible and can respond to an emergency in an 
appropriate time frame. If the sum of individual WTP estimates is greater than the MC of 
provision, this provides evidence that lifesaving or lifeguard services should be increased. A 
comparison of the estimates of the total mean and median willingness to pay with estimates of 
marginal costs is provided at the end of the chapter. 
The provision of information through the designation of a safe bathing area with the use of 
red and yellow flags may be viewed as a local public good up to a point of congestion. 
Typically with pure public goods the utility of an individual is not affected by the use of the 
good by another. The congestion experienced in the consumption of a local public good may 
however provide utility to some (bandwagon effect, safety in numbers, visual amenity) while 
to others it may provide disutility (snob effects, people who enjoy solitude). 
Users of a lifesaver or lifeguard may have to compete for the services of that person if he or 
she is aheady engaged. Thus, an individual's utility will be affected where that individual is 
already engaged. The complicating factors suggested above (e.g. safety in numbers) may 
provide confrary findings for an individual's utility derived from an exfra lifesaver or 
lifeguard. Note that the question asked in this study relates to willingness to pay for an exfra 
lifesaver or lifeguard, not willingness to pay for a beach visit as a whole. 
10.3 The field work and surveys 
In the United States sites were selected in an efficient manner according to those renowned 
for high visitation and convenience of access from accommodation for the author. The 
number of observations was limited due to logistical matters, access to sites, and short time 
period of visitation in the United States. In Florida, South Miami and Fort Lauderdale 29 
beach users were interviewed. In Hawaii, 62 users of the various Waikiki beaches on the 
island of O'ahu were interviewed. In Ausfralia the majority of respondents came from the 
Sunshine Coast in Queensland, with a small sub-sample from Cottesloe in Westem Ausfralia. 
Mooloolaba beach on the Sunshine Coast represents the largest single beach sample with 140 
observations. The sample sizes (n) for various sites are provided in Table 10-1. Mooloolaba 
was chosen because the author is most familiar with this beach. The author spent many leisure 
hours on this beach while growing up and frequents this beach as a lifesaver over the summer 
and as a user in the winter months. 
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Table 10-1: Sample sizes, day and dates of site surveys 
Country State 
United States Flonda 
Hawaii, O'ahu 
Island 
ToUl United States 
Australia Westem Australia 
Queensland 
Total Australia 
Total u s & Australia 
10.3.1 Potential biases 
Beach 
South Miami 
Fort Lauderdale 
Waikiki, west resorts 
Ala Moana 
Waikiki, east resorts 
Waikiki, Royal 
Kuhio Beach Park 
Cottesloe 
Kawana 
Mooloolaba 
Alex 
Maroochydore 
Day and date 
Sat 2/10/1999 
Sun 3/10/and Wed, 6/10/1999 
Sat 9/10/1999 
Sun 10/10/1999 
Mon 11/10/1999 (pubhc holiday) 
Mon 11/10/1999 
Mon 11/10/1999 
Sat 6/11/1999 
Sun 16/4 &Thur 20/4/2000 
Sun 16/1; Thur 20/1; Fri 21 /I; Sat 22/1; Wed 
26/1; Sun 30/1; Sat 15/4 & Wed 19/4/2000 
Sat 22/4 & Thur 4/5/2000 
Sat 29/4 & Fri 5/5/2000 
n 
7 
22 
20 
16 
17 
7 
2 
91 
7 
31 
140 
36 
3.6 
250 
341 
From a visual comparison of observations there was no evidence of interviewer bias. Starting 
point bids were found to influence WTP final bids in only 2 small subsets (48 observations) of 
the Ausfralian sample data. This was not seen to constitute substantial starting point bias. 
Protest bids amounted to 14 observations or about 5.6 percent of the total Ausfralian sample 
and 5 observations or 5.5 percent of the United States sample. These protest observations 
were not included in the analysis of the data. Non-response or rejection rates were 1.9 percent 
and 2.2 percent respectively of all people asked to undertake interviews in Ausfralia and the 
United States. Mitchell and Carson (1990) and the United States, Office of the Federal 
Registry (1993) provides a discussion of the appropriate use of contingent valuation. 
70.3.2 Questionnaires and site data collection 
The nature of survey work is such that there should be continual improvement in the survey 
instmment across the sampling process. Survey work should also be viewed as a leaming 
process. Pilot and pre-test samples highlighted the majority of obvious changes to be made to 
the instmments. Beach users were interviewed in-person, face-to-face, on-site. The final 
questionnaires used in the United States and Ausfralia are provided in Appendices AlO.l and 
A 10.2 respectively. 
Environmental and visitation data were also recorded on an hourly basis across the survey 
time period. An example of the environmental and visitation data collection form is provided 
in Appendix A10.2. The data was collected primarily to help explain people's willingness to 
pay for lifesaving and or lifeguard services. In addition, the data provided information about 
the characteristics of specific sites at times throughout the day of interview, especially with 
regard to the provision and use of safe bathing services. The author's personal experience of 
beach visitation and site characteristics and previous economic studies of relevance to beach 
recreation from the literature (as detailed in Part 2 of the thesis) were used in deciding which 
data to collect. 
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10.3.3 Sampling method 
Moving from one end of the beach to the other, one individual from every third group of 
beach users was selected for questioning. This sampling method is known as systematic 
sample selection and combines the benefits of both simple random and sfratified sampling. 
The method provides efficiency gains in terms of sample estimates as compared with 
sfratified sampling or simple random sampling. The process is still random and independent. 
However, by systematically selecting sample members the resulting sample is expected, in 
practice, to be geographically more representative of the population of beach users than 
samples gained via other methods. 
10.4 Results 
The results of this chapter can be broken into two broad areas. First there are the exploratory 
results that help identify if there are any significant differences between the means and or 
medians of the various sub-samples of the data collected. Second, multiple regression via 
ordinary least squares was used to isolate those factors which may help explain people's 
willingness to pay for an exfra lifesaver or lifeguard. 
10.4.1 Non-parametric results 
Some non-parametric tests were conducted to check the robustness of parametric tests to be 
carried out on the WTP data. The data considered were collected from Mooloolaba, and are 
divided into three subsets. Bidding game and open-ended, post-double bounded estimates 
were obtained for lifesavers, and bidding game estimates of WTP were obtained for 
lifeguards. Both sets of data refer to on-duty estimates. The permutation test was used to test 
the hypothesis that the three samples came from the same population. This test is described in 
Johnston and DiNardo (1998, p. 360). The permutation test relies on a Monte Carlo 
simulation of how the difference between sample means would be distributed under the null 
hypothesis that the two samples came from the same population. For each test below, 10,000 
replications were conducted. The statistics for the various categories of data are provided in 
Table 10-2. 
Table 10-2: Mooloolaba on-duty WTP statistics, $AUD 
Type 
Lifesaver, bidding game (bg) 
Lifesaver, open ended following double bounded question (db) 
Lifesaver bg and db 
Lifeguard bg 
Mean 
1.23 
0.68 
1.05 
1.22 
Median 
0.50 
0.50 
0.50 
1.00 
Standard Deviation 
1.45 
0.82 
1.30 
1.32 
First, the bidding game and open-ended data for lifesavers were compared. There were 35 
observations for the former, and 17 observations for the latter. The permutation test revealed 
that under the null hypothesis the absolute difference between the sample means would be 
greater than the absolute difference between the actual sample means, equal to about 54 cents, 
16.04 percent of the time. This is the non-parametric equivalent of a parametric two-tailed test 
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for a difference m means, and since thep-value is not less than standard levels of significance, 
the null hypothesis should not be rejected. 
For lifeguard bidding game data (56 observations) and lifesaver bidding game data (35 
observations), the permutation test produced a ;7-value of 97.75 percent, and a one-sided p-
value of 48.7 percent. Note that the difference between the sample means was equal to about 
1 cent. It is interesting that the parametric version of the mean difference test revealed a one-
sided/7-value of 48.87 percent, which confirms the robustness of the parametric test. The null 
hypothesis that the lifeguard bidding game data and lifesaver bidding game data come from 
the same population clearly cannot be rejected. That is, the null hypothesis that the mean 
WTP for lifeguards is equal to the mean WTP for lifesavers cannot be rejected. 
Next the lifesaver data were considered as one sample on the basis of the result of the first 
permutation test, and compared to the lifeguard bidding game data. The permutation test 
revealed a two-sided/?-value of 51.09 percent and a one-sided p-value of 25.46 percent. The 
one-sided/>-value from the parametric mean difference test was 25.09 percent. Again, the null 
hypothesis cannot be rejected. 
The final non-parametric test conducted was the median test, which compared all three 
samples at once, where the null hypothesis concems equality of medians. The median test is 
described in Pett (1997, pp. 204-207). Under the null hypothesis the relevant test statistic is 
distributed according to the Chi-squared distribution with degrees of freedom equal to the 
number of different subsets less unity. The test statistic was found to equal 1.7849. This is 
less than the critical value at the 10 percent level of significance for the aforementioned 
distribution equal to 4.605. Thus, the null hypothesis cannot be rejected. 
The non-parametric tests conducted here lead to three conclusions. Firstly, there is no 
difference between bidding game estimates of WTP and open-ended post-double bounded 
estimates. Secondly, there is no difference in mean WTP for lifeguards and lifesavers at 
Mooloolaba. It is expected that this result would be obtained at other beaches. Attention is 
given to Mooloolaba because it was the beach for which there was the most data. The third 
conclusion is that parametric tests conducted on WTP for lifesaver and or lifeguard data are 
robust. Of course, the robustness of the parametric tests depends cmcially on sample size. 
Mooloolaba's data set was ample. 
10.4.2 Regression results 
The bids offered by individual beach respondents represent willingness to pay per person, per 
visit to the beach, for an exfra lifesaver or lifeguard. If lifeguards were on duty at the time of 
the interview, or had been on duty in the preceding hours, then the bid represents the amount 
of money respondents would be willing to pay for an exfra lifeguard. In the same way, if 
lifesavers were on duty or had been on duty for the day then the bids represent individual 
willingness to pay for an exfra lifesaver. 
If lifesavers or lifeguards were on duty at the time of questioning then the question was posed 
so that the exfra lifesaver or lifeguard would provide an extended sphere of safety beyond and 
on top of what was presentiy provided. The sphere of safety could be extended by having the 
lifeguard pafrol outside the flagged area, establish an additional flagged area or to extend the 
present flagged area. The scenario described in the questionnaire was that the lifesaver or 
256 
lifeguard would pafrol outside the present flagged area in areas where there were no flags. 
Appendices A9.1 and AlO.l respectively provide copies of the Final United States and 
Ausfralian questionnaires. 
The present level of lifeguards or lifesavers (and associated equipment) was described to 
people and recorded hourly along with various environmental and visitation data as given in 
Appendix A 10.2. In the scenario described to respondents, the exfra lifesaver or lifeguard was 
to be provided in addition to the present level of lifesavers or lifeguards. If lifesavers or 
lifeguards had finished or not started their duty for the day then the bids represent the value of 
one lifeguard or lifesaver. 
10.4.3 Marginal values 
The bids represent marginal values as such and do not represent the average value across all 
lifesavers or lifeguards on duty at the time. It is expected that the marginal value of a lifesaver 
or lifeguard will decline as more lifesavers or lifeguards are supplied. Hence, it is paramount 
that the bids are not taken as indicative of the value of any particular lifesaver or lifeguard, 
but as a measure of the value of an exfra lifesaver or guard for a particular quantity of guards 
or savers supplied at the time. When there are very few or no lifeguards or lifesavers on duty 
then an exfra lifesaver or guard will be of greater value than when there are more on duty. 
Thus, the estimates from on-duty beaches represent lower bound estimates of people's 
willingness to pay. One can simply not multiply the number of lifesavers or lifeguards by 
these estimates and then suggest that this represents their value to beach goers as this would 
be an underestimate of their true value. 
The willingness to pay by individual beach goers (bid) may be regressed on a number of 
explanatory variables. The variables used in the regressions for the Ausfralian and United 
States data are provided in Table 10-3. The table also provides a description of the variables 
and their units of measurement''°'*. 
Table 10-3: List of variables used in willingness to pay regression 
Variable Description Measurement 
name 
BID 
INC 
VISITS 
SAVERS 
GUARDS 
TOWERPA 
KAWANA 
Willingness to pay per person per visit for an extra 
lifesaver or lifeguard 
Annual before tax household income for current 
financial year 
Annual quantity of day visits to the site by respondent 
No of lifesavers on duty at time of interview 
No. of lifeguards on duty at time of interview 
No. of towers per area of beach face 
Whether site is Kawana beach or not 
Dollars ($), AUD or USD depending on site. 
$, AUD or USD, midpoint of various income brackets 
Whole, positive number 
Whole, positive number 
Whole positive number 
Decimal positive number, m^ 
1 =yes 
0 = no 
For the purposes of explaining variations in bids in the United States the following regression 
was used: 
"*^  The statistical package E-views 3.1 was used to produce the regression results. 
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BID = B,+B,INC-^ B, VISITS + B,GUARDS + B,TOWERPA 
\n the United States there are no lifesavers or volunteers. There are only lifeguards or paid 
lifesaving service providers. Thus, tiie regression for the United States does not include the 
SAVERS variable. 
The Ausfralian regression takes the form: 
BID = BQ+B,INC + B ^VISITS + B,SA VERS + B,GUARDS + B^KA WANA 
The results of the Ausfralian regression are provided in Table 10-4. 
Table 10-4: BID model, Australian data, Ordinary Least Squares 
Variable 
Constant 
INC 
VISITS 
SAVERS 
GUARDS 
KAWANA 
n = 235 
Co-efTicient 
(std errors) 
2.695 
(0.323) 
-9.12E-06 
(4.03E-06) 
-0.00283 
(0.00149) 
-0.075 
(0.026) 
-0.238 
(0.077) 
-0.706 
(0.367) 
R^  = 0.078 
Adj R^  = 0.058 
t-ratio 
8.35 
-2.26 
-1.89 
-2.89 
-3.09 
-1.92 
F = 3.88 
p-value 
0.0000 
0.0247 
0.0596 
0.0042 
0.0022 
0.0556 
0.0021 
Interaction effects, as discussed by Levine et al. (1999), were tested for the dummy variable 
KAWANA with the other explanatory variables and they were found to be insignificant at the 
5 percent level (F-statistic = 0.8726, F-crit o.os (4,225) = 2.37). In other words, the slope of BID 
with any of the other explanatory variables remains constant given a change in the KAWANA 
dummy variable. 
The results of the regressions for willingness to pay for lifesavers as compared separately with 
the willingness to pay for an exfra lifeguard is provided in Table 10-5. Again, the interaction 
effects of use of the KAWANA dummy in the lifeguard model were found to be insignificant 
at the 5 percent level (F-statistic = 2.6061, F-crit 0.05 (3,io6) = 3.92). 
10.5 Interpretation of results 
All models were found to be overall statistically significant at the 5 percent level (See F 
statistics in Table 10-4, Table 10-5, and Table 10-6). The United States data performed best in 
terms of goodness of fit (adjusted R^). However, for cross-sectional data reliance on the F is 
preferred. Gujarati (1995) refers to a number of authors who de-emphasise a reliance on R^  
for analysing or comparing regression results. These authors emphasise that the classical 
regression model is concemed with parameters in the population not with goodness of fit in 
the sample. A visual inspection of the error terms for the models plotted against individual 
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explanatory variables revealed no evidence of heteroscedasticity. Correlation matrices were 
also inspected for the models and no evidence was found for serious multicollinearity. 
Histogram plots for the error terms were inspected and a Jarque-Bera (J-B) test found 
violation of the normality assumption in all models''°^. The results of the Jarque-Bera tests are 
provided in Table 10-7. In cases where error terms are not normally distributed, inferences 
about the line of regression and the regression coefficients may be seriously violated. 
Censored or limited dependent models such as Tobit may better model such data. This is 
discussed in a latter section of the chapter. 
Table 10-5: Lifesaver and Lifeguard BID models, Australia (OLS) 
Variable 
Constant 
INC 
VISITS 
SAVERS 
GUARDS 
KAWANA 
nsavcrs= 1 2 1 
Tlpiards 1 1 " 
Lifesaver 
Co-efficient 
(std errors) 
2.593 
(0.473) 
-9.32E-06 
(5.66E-06) 
-0.00367 
(0.00214) 
-0.087 
(0.037) 
R^  = 0.073 
Adj R^  = 0.049 
t-ratIo 
5.48 
-1.64 
-1.72 
-2.37 
. 
F = 3.08 
p-value 
0.0000 
0.1022 
0.0877 
0.0196 
0.0301 
Lifeguard 
Go-efficient 
(std errors) 
2.811 
(0.447) 
-1 .OOE-05 
(6.00E-06) 
-0.00282 
(0.00211) 
-0.261 
(0.092) 
-1.013 
(0.493) 
R^  = 0.096 
Adj R^  = 0.063 
t-ratio 
6.28 
-1.67 
-1.34 
-2.82 
-2.06 
F = 2.89 
p-value 
0.0000 
0.0976 
0.1843 
0.0056 
0.0423 
0.0254 
Table 10-6: Lifeguard BID model, United States (OLS) 
Variable Co-efficient 
(std errors) 
Constant 
INC 
VISITS 
GUARDS 
TOWERPA 
n = 86 
2.860 
(0.681) 
6.07E-06 
(7.84E-06) 
-0.00973 
(0.00439) 
-0.465 
(0.138) 
-0.841 
(0.679) 
R^  = 0.172 
t-ratio 
4.20 
0.77 
-2.22 
-3.38 
-1.24 
F = 4.20 
p-value 
0.0001 
0.4410 
0.0293 
0.0011 
0.2185 
0.0039 
AdjR^ = 0.131 
105 See Pett (1997) for a discussion of the Jarque-Bera normality test. 
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Table 10-7: Jarque-Bera test: Ho = distribution of error terms is normal 
Sample 
Australian combined 
Australian, lifesaver 
Australian, lifeguard 
USA lifeguard 
Jarque-Bera statistic 
224.9911 
153.1054 
93.6589 
149.1713 
p-value 
0.0000 
0.0000 
0.0000 
0.0000 
10.5.1 Income 
As can be seen from Table 10-6 before tax annual household income (ENC) is an insignificant 
explanatory variable, despite having the theoretically appropriate sign. The appropriate sign 
of income is in confrast to the negative sign provided in the Ausfralian regressions. As can be 
seen from Table 10-4 through to Table 10-6, only in the combined Ausfralian regression is 
income found to be a significant explanatory variable for willingness to pay at the 5 percent 
level. This result may be interpreted as: for each $10,000 (AUD) increment in before tax 
annual household income of a beach goer, willingness to pay for an exfra lifesaver or 
lifeguard declines by 9c. Put simply, the results suggest higher income people are willing to 
pay less for safe bathing services. This result is confrary to economic theory, as the higher an 
individual's income the more s/he is willing to pay for a normal good or service, ceteris 
paribus (other things held constant). From the United States data, each $10,000 (USD) 
increment m household income provides a 7c increase in willingness to pay for an exfra 
lifeguard. This result while being theoretically sound in the economic sense, was found to be 
statistically insignificant at the 5 percent level. 
10.5.2 Visits 
The number of visits per year (VISFFS) was found to be significant at the 5 percent level for 
the United States data (See Table 10-6), and can be interpreted as: for each 10 visits an 
individual makes s/he is willing to pay 10c (USD) less for an exfra lifeguard. This finding 
may be explained by a number of hypotheses: 
1. This is consistent with economic theory and with the recreation literature that the 
more often people visit a site then the less they will be willing to pay each time to 
visit or use the services of the site. Obviously, the more often people visit then the 
greater the annual cost of visiting the site. This may provide evidence that beach users 
are considering their budget consfraints in the process of providing bid values; 
2. That those people who visit the beach more often have a higher level of experience 
and may be able to make a more accurate assessment of the risk involved in bathing 
and the level of services currentiy provided; 
3. That those who visit less often are likely to be visitors or tourists while those who 
visit more often are likely to be residents. Tourists may have a higher willingness to 
pay for additional services per visit because of their higher incomes or that on an 
annual basis they would pay less per visit for these exfra services than residents (point 
1). Tourists also may have a higher willingness to pay per visit because they have less 
experience in assessing the real risk involved with beach and surf recreation (point 2) 
and rely on frained personnel for their experience and knowledge. In any regard, this 
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dual aspect of demand and how it relates to visits is considered in more detail in the 
next two chapters especially at section 11.9 and in this chapter at section 10.5.6. 
From the Ausfralian data (Table 10-4), for each 10 visits a beach user makes, s/he is willing to 
pay 3c (AUD) less for an exfra lifesaver or lifeguard in addition to the present number of 
lifeguards or lifesavers. This result is statistically significant at the 6 percent level (at the 5 
percent level it becomes insignificant). For an exfra lifesaver, individual users are willing to 
pay 4c (AUD) less per 10 visits (Table 10-5). For an exfra lifeguard, users are vrilling to pay 
3c (AUD) less per 10 visits (Table 10-5). These results for an exfra lifesaver and lifeguard are 
statistically significant at the 10 and 20 percent levels respectively, while both being 
insignificant at the 5 percent level. It seems the value of an exfra lifesaver per person per visit 
is more responsive to increases in visits than the value of a lifeguard. The result should be 
interpreted with caution due to the significance levels required to make this conclusion. 
10.5.3 Lifesavers, lifeguards, towers per area 
A priori, one would expect an inverse relationship between the number of lifesavers 
(SAVERS) or lifeguards (GUARDS) and willingness to pay (BID) for an exfra safe bathing 
service provider. A similar relationship is expected between the number of towers per beach 
area (TOWERPA) and willingness to pay. The more lifesavers, lifeguards or towers provided 
on a beach the less people would be willing to pay for additions to these services. 
In the combined Ausfralian data, the number of lifeguards and lifesavers are highly significant 
even at the 0.5 percent level. For each exfra lifesaver or lifeguard provided beach users are 
willing to pay 8c (AUD) and 24c less respectively (Table 10-4). Thus, the addition of an exfra 
lifesaver reduces people's willingness to pay less than the addition of an exfra lifeguard. This 
would imply that the value of lifeguards is more responsive to changes in quantity than 
lifesavers. 
Considering the individual results (Table 10-5), the number of lifesavers and lifeguards are 
significant at the 2 percent and 1 percent levels respectively. Decreases in the value of 
lifesavers and lifeguards respectively of 9c and 26c (AUD) are commensurate with the results 
from the combined data and can be interpreted in the same manner. The United States data 
indicates the value of an exfra lifeguard falls by 47c (USD) for each exfra lifeguard placed on 
duty. This value is highly significant at the 0.5 percent level. Interpreting these results in 
another way, if the authorities took a lifeguard off one of the US beaches considered in the 
survey, they would have to compensate each beach user with 47c USD or 74c AUD per visit 
(exchange rate for the year 1999 from The Economist 31 Dec. 1999, p. 144). In comparison, if 
the authorities took a lifeguard from one of the Ausfralian beaches surveyed they would have 
to compensate beach goers with 26c AUD per visit, substantially less than the United States 
lifeguard. This result may reflect the fact that the beaches surveyed in the United States were 
intemational tourist destinations, while the Ausfralian beaches, were not renov^ed for as high 
a level of intemational tourist visitation (despite the fact that the nature quality of the 
Ausfralian beaches is higher). People who have fravelled intemationally to visit a particular 
beach and who have incurred substantial fixed costs in doing so, may be willing to pay more 
for an exfra lifeguard, once on-site, than visitors who have only fravelled locally. Similarly, 
foreign tourists may be prepared to pay more for a lifeguard to insure their safety in an 
unknown and often new environment. 
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The numbers of towers per area (TOWERPA), despite having the correct sign, were found to 
be insignificant even up to the 20 percent level (Table 10-6). Thus, tiie results for this variable 
are not interpreted for the US data. 
10.5.4 Site dummy variable 
The site dummy variable (KAWANA) for whether a bid came from Kawana beach or not was 
found to be significant at the 6 percent level for the combined Ausfralian data (Table 10-4) 
and at the 5 percent level for the individual lifeguard data (Table 10-5). Beach users at 
Kawana beach on the Sunshine Coast were willing to pay $1.01 less for an exfra lifeguard as 
compared with other beaches, ceteris paribus. The combined data indicates that Kawana 
beach users are willing to pay 71c (AUD) less for an exfra safe bathing service provider. As 
discussed above, interaction effects in both models were tested for the KAWANA variable 
and found to be insignificant. The significance of the KAWANA variable may be explained 
by the special characteristics of physical nature and type of users of Kawana beach as 
compared with other beaches considered in the Ausfralian sample. Its length, exposure to the 
elements, rough conditions, and higher annual visitation per user (v^ rith a large local resident 
component) may explain the significance of the dummy variable'"^. 
Probably a better explanation for the large difference in willingness to pay is explained by the 
natural conditions at the time of the survey. The survey was conducted in April where water 
and air temperature are lower than during summer months. On the day of the survey, there 
was a 10 to 15 knot southeast wind, with a 3 to 4 foot swell, wdth choppy surf conditions, 
sunshine, and low visitation in the water and on the beach. Because of the low visitation on 
the beach and in the water, respondents tended to see no need for an exfra lifeguard. Note, the 
day of survey was cool, out of holiday season and a weekday. The above results should not be 
used to lend support to the reduction of lifeguard services on Kawana beach. It should also 
not be used to necessarily reject extension of services in the area. There is growing 
community concem (as indicated from beach user respondents, surf life saving club members 
and the lifeguard on duty at the time of interview) for the need to establish additional safe 
bathing services well to the South of Kawana Surf Life Saving Club. 
10.5.5 Number of beach users 
The number of beach users, water users and users in total were expected to have a positive 
relationship with WTP for an exfra lifesaver or lifeguard. This is because of the rival nature of 
a lifeguard or lifesaver. The data provided insignificant results and the opposite sign to that 
expected. For example for the combined Ausfralian data the result was: 
Kawana beach is 9km in length (Short 2000). For practical purposes, given limited resources, it is almost impossible to 
provide safety to all or most of Kawana's beach users. Therefore, in that entire 9km stretch of beach there is typically only one 
patrol area, near the Kawana Surf Life Saving Club. The beach is known for its larger swell and rough surf conditions due to its 
open exposure to the wind and ocean swell. Therefore, many of the beach users at Kawana are local residents, usually surfers, 
and may have the experience and knowledge to not need the services of lifeguard as much as a visitor to the area, or someone 
with less surf experience. Therefore, their willingness to pay may be less. In addition, local residents may visit more often and 
therefore, as seen above, be willing to pay less per visit for an extra lifeguard. There are also a growing number of resort 
developments but the proportion of visitor users to resident users is less than that of other beaches such as Mooloolaba or Alex. 
Typically users of this beach desire less congested conditions for recreation, and the physical characteristics of the beach 
encourage this type of use. With less congested conditions, users who desire a non-congested beach environment, may not be 
willing to pay for an extra lifeguard which will only create increased congestion in use. 
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BID = 1.6125 - 0.00087 Number of people in the water 
(4.75*10"'^) (0.1145) (p-values in brackets) Adjusted R^  = 0.01 
These results may be explained by a number of hypotheses, but the sign of the relationship is 
not reliable because the result was found to be insignificant. There may be complicating 
factors on WTP for exfra services such as bandwagon effects, safety in numbers, visual 
amenity from viewing others, or other benefits derived from group dynamics. The rival 
aspects of a lifesaver or lifeguard's service appear to be not driving willingness to pay for 
exfra services. Another explanation is that the point of congestion or rivalry discussed at the 
beginning of the chapter may not have been reached for beach users. It would appear that 
these rival aspects are not significant. 
10.5.6 Site analysis of bids 
Lastly, individual site analysis was conducted and only the Mooloolaba model was found to 
be significant at the five percent level. Other site models provided insignificant results. The 
box plot presented in Figure 10-2 and those provided at section 11.9 do offer some insights on 
a site by site basis. 
Figure 10-2: Australian box plot for resident and visitor bids by site 
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By comparing this box plot'°'' with the one in Figure 11-3 on household income, it can be 
noted that there is a positive correlation between WTP for exfra safe bathing services and 
' ° ' ' The following offers an interpretation of box-plots. The boxes represent 50% of cases between the 75* and 25" percentile for 
that category while the dark lines through the boxes establish their medians. The vertical lines extending up and down fi-om the 
boxes establish the range of values that are not extremes or outliers. Extremes are designated by a star and are values more than 
three box-lengths fi-om the 75"' or 25th percentiles depending on whether they lie above or below, respectively the ends of the 
boxes. Likewise outliers are designated by a O and represent one and a half box lengths fi-om the ends of the boxes (SPSS 1999). 
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income These box plots break down the data into sites and whether respondents are a 
residents or visitors. Visitors are defined as those staying for one night or more. 
Kawana is an interesting site as it differs in some respects from other sites as was found in the 
regression results above. It has a negative relationship between income and WTP using a 
companson of medians. When using comparison of the boxes (50% of cases) Kawana's 
visitor box lies above that of residents for WTP which indicates a positive relationship with 
income. However, Kawana was the only beach that had higher use by residents (58.6%) as 
compared with other beaches (Cottesloe 33.3%, Mooloolaba 32.8%, Alex 32.4%, 
Maroochydore 28.6%). The box-plot in Figure 11-4 provides statistics on visits per year by 
respondents on a site-by-site basis. Also the residents at Kawana had a lower proportion of 
genuine 0 bids (23.5%) when compared with other sites (Cottesloe 50%, Mooloolaba 39.5%, 
Alex 45.5%, Maroochydore 40%). The immediate above 2 results are sensible as people who 
are more likely to use services are WTP for exfra services because they value them. Thus, 
tourist beaches will have higher WTP for exfra services by tourists whereas local beaches will 
have higher WTP by locals (residents). 
Cottesloe is also an interesting case. Unlike other sites its resident users have higher incomes 
than its visitors as depicted in Figure 11-3 and therefore its resident users are WTP more on 
average for exfra services as depicted in Figure 10-2. However, the sample size for Cottesloe 
is rather small and this should be home in mind when making inferences about Cottesloe. 
Also note the differences in the variables across geographical locations as one moves around 
the coast of Ausfralia from Cottesloe to Maroochydore. For example notice how the income 
of visitors and residents in Table 14.7 (income) changes from Cottesloe to those of users on 
the Sunshine Coast beaches then changes as one moves north up the coast from Kawana to 
Maroochydore. 
10.5.7 Censored regression models 
This chapter is an initial investigation into the determinants of individuals' WTP for exfra 
lifesaving and lifeguard services via the OLS method. Pindyck and Rubinfeld (1991, p.276) 
provide the grounds for cases where censored regression modelling should be used. For data 
collected where 
...the dependent variable is censored - information is missing for the dependent variable, but 
the corresponding information for the independent variables 25 present. (If both kinds of data are 
missing we describe the dependent variable as truncated.) ordinary least squares estimation 
of the censored regression model will generate biased and inconsistent estimates. 
Judge (1988) stipulates that applying OLS to only positive bids, by ignoring zero bids^°^ or 
altematively to all bids, zero and positive, both provide unsatisfactory procedures. Greene 
(1997) suggests that ignoring zero bids is no more amenable to least squares than the censored 
data model. It is not clear that the censored regression model will better match the nature of 
the WTP bids. The data are continuous, but there are a large number of genuine zero bids. 
This is because people are asked to value lifesaving or guarding services at the margin. If they 
do not think the services need to be adjusted they provide a bid of zero. Data is not 
109, 
Ignoring zero bids provides a truncated setting. 
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necessarily missing for genuine zero bids. Analysis of the data using the censored regression 
model via Tobit may provide some insights into this issue and is an area for further research. 
10.6 Estimates and optimal allocation 
The results of the regressions provide estimates for the dollar value of an exfra lifesaver or 
lifeguard at the margin"1° .^ Table 10-8 summarises these estimates along with their standard 
deviations, 95 percent confidence intervals and median values. 
Table 10-8: Estimates of WTP per person per visit, 1999-2000, $AUD 
Type Mean Median Std Devn 95% Confidence Interval for Mean 
One extra lifesaver or lifeguard, Australia 
One extra lifesaver, Australia 
One extra lifeguard, Australia 
One extra lifeguard. United States 
($USD1999) 
1.43 
1.35 
1.52 
2.61 
(1.66) 
1.00 
0.50 
1.00 
1.57 
(1.00) 
1.81 
1.81 
1.80 
3.42 
(2.18) 
1.20-1.66 
1.02-1.67 
1.18-1.85 
1.87-3.33 
(1.19-2.12) 
The United States value of a lifeguard is larger than the Ausfralian. However, one should not 
automatically conclude the service is of a higher quality. There are many factors at play, such 
as the characteristics of the beach users interviewed in the United States that may account for 
the difference in value. As an example, the larger intemational tourist resort nature of Miami 
and Waikiki as compared with say Mooloolaba may account for this difference. 
Given the right skewed nature of the bids, the median estimates are probably better estimates 
of the cenfral tendency of the WTP bids. In any regard, the values measure the willingness to 
pay per person per visit. A guide to the type of monetary benefits that would be provided by 
an exfra lifesaver or lifeguard can be gained by multiplying these WTP estimates by the 
number of visits to a beach in any one period. The values represent use value only and do not 
include spillovers elsewhere in the community or economy. With half a million visits to a 
beach such as Mooloolaba in any one year (Chapter 12, section 12.4 provides an assessment 
of the annual number of visits to Mooloolaba beach), the total marginal benefits from one 
exfra lifesaver or lifeguard on a beach are substantial. With an estimated total visitation of 
512,995 visits per year the total marginal benefits of an extra lifesaver and an extra lifeguard 
would be approximately $734,000. Total marginal costs per annum for an extra lifesaver and 
lifeguard are about $135,000"°. The difference between the marginal cost and marginal 
benefit provides a lower bound estimate of the net value of an extra unit of the dual service as 
$599,000. The estimate of marginal cost is conservative as it assumes fially equipped, state of 
the art, mobile safe bathing providers. The marginal benefit estimate ignores any exfra 
benefits resulting from the broader social benefits of safe bathing services. In this analysis 
marginal cost is less than marginal benefit and an increase in the number of lifesavers and 
lifeguards is warranted. While this analysis ignores the issue of the cost of public funds, these 
These estimates include data from both on and off-duty observations. Hence, the contrasting results with Table 10-2 where 
only on-duty data for Mooloolaba beach is used. 
In Appendix A10.3 the annualised net present value over a 20-year period of providing an extra lifesaver and lifeguard is 
calculated using cost data provided by the Maroochydore Shire Council Lifeguard Service (Clive Sharp, 2000, pers. comm., 
June). This is then divided by the proportional number of visits corresponding to the 5 days of the week that a lifeguard works 
and the other two days of the week that a lifesaver would operate to determine a cost per person per visit. 
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costs are not expected to aUer this conclusion."' Whether the marginal analysis is considered 
on a per person per visit basis or an annual basis the conclusion is the same. For completeness 
the analysis is also done on a per person per visit basis. 
Appendix A10.3 provides estimates the marginal costs of providing an exfra lifesaver and 
lifeguard per person per visit to a beach on the Sunshine Coast at 10c ($AUD) and 50c 
respectively. These costs were estimated based on the assumption that the lifesaver would be 
supplied across the weekend and the lifeguard would be supplied across the remainder of the 
week. Thus, if these two estimates are added together and compared with the mean and 
median bid estimates provided in Table 10-8 for the combined data, it is clear at the margin 
that costs are less than benefits. Whether on a per person per visit or annual basis, it is clear 
that the levels of lifesavers and lifeguards provided on a representative beach are less than 
optimal. To improve the net benefits to individuals and society an increase in number of 
lifesavers and or lifeguards at the margin is warranted. This policy outcome assumes a static 
state of demand. With rising visitation, the difference between marginal costs and benefits 
will only widen and the potential net gains from increasing the number of lifesavers and 
lifeguards on beaches will increase. 
10.7 Summary and conclusion 
This chapter has considered a number of theoretical and econometric issues within the domain 
of providing safe bathing facilities on Ausfralian beaches. The results of the chapter have 
practical ramifications for safety on the Ausfralian coastline. People's lives are at stake so it is 
important to have the correct level of lifesavers and lifeguards. 
Differences between mean and median willingness to pay bids were compared for the 
Mooloolaba data across lifesavers and lifeguards and with the open-ended post double-
bounded and bidding game questions. No significant difference between the elicitation 
methods and the two types of service providers were found. In addition, the parameter results 
were consistent with the non-parametric results and thus found to be robust. 
Variables such as number of lifeguards and lifesavers, visits per year, and household income 
were found to explain variations in willingness to pay estimates for an exfra lifesaver or 
lifeguard. An area for future research is to explore the censored or Tobit model in regressing 
the WTP bids. 
The chapter also found that there appear to be complicating factors affecting the demand for 
lifesavers and lifeguards. It was expected that as the number of people in the water or on the 
beach increased, people would be willing to pay more for an additional lifeguard or lifesaver 
due to increasing rivalry. Instead a non-significant negative relationship was found. This non-
significant result suggests that factors other than rivalry may be driving the demand for exfra 
lifesavers or lifeguards such as bandwagon, 'safety in numbers', or visual amenity spill overs 
from increased beach and water users. Further research is required on this matter before 
conclusions can be drawn. 
' ' ' Campbell and Bond (1997) consider the marginal cost of public funds in Australia using a labour supply framework for use 
in benefit cost analyses of public projects. They indicate that the Australian federal govemment needs to have a benefit/cost ratio 
in the range of 1.19 to 1.24 if it is to receive serious consideration. Even where marginal cost of providing extra lifeguard and 
lifesaving services are increased by 25% to account for the deadweight loss using public funds, the conclusions of this thesis 
would still be the same. The marginal costs would need to increase by 543% before the conclusion would no longer hold. 
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The mean WTP for an exfra lifeguard from the respondents in the United States was found to 
be $2.61AUD per person per visit. In Ausfralia, the mean WTP for an exfra lifeguard and 
lifesaver were found to be $1.52 or $1.35 respectively. With the Ausfralian lifeguard and 
lifesaver valuations combined the mean WTP was $1.43. At Mooloolaba beach with an 
annual visitation of more than half a million visits per year, the marginal benefit of providing 
an exfra unit of the dual hfeguard and lifesaver service is $734,000 compared with a marginal 
cost of approximately $135,000. The difference between the marginal cost and marginal 
benefit provides a lower bound estimate of the net value of an exfra unit of the dual service as 
$599,000. The estimation of these values has 3 purposes. 1) To indicate whether the current 
level of lifesaving and lifeguard services are optimal and whether they need to be increased or 
decreased. 2) To provide a guide as to the economic importance of lifesavers and lifeguards 
with regard to their provision of safe bathing areas. 3) To indicate whether the net benefits to 
society can be increased by increasing the level of lifesavers and lifeguards. 
This chapter has provided empirical evidence that suggests that the levels of lifesavers and 
lifeguards on the beaches represented by the sample data are less than optimal and should be 
increased at least at the margin. Such an increase may result in a greater net benefit to 
individual beach users and society as a whole. This conclusion is drawn, without considering 
many of the other net benefits that may spill over into society as a result of the increase in 
services. The benefits estimated in this chapter are lower bound. 
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11 The value of a recreational beach visit: Theory and 
methods 
11.1 introduction 
This chapter infroduces the theory and methods used in ascertaining the recreational value of 
a beach visit. Recreational use value represents one of the two components of the total 
economic value of beaches as infroduced in Chapter 2."^ This chapter addresses and 
exphcitly outlines a number of methodological issues considered cmcial to an appropriate 
application of the fravel cost method often used to estimate the recreational value of outdoor 
recreation sites. Background knowledge of these issues is necessary for the following chapter 
where the results from surveys conducted on beaches on the Sunshine Coast and Cottesloe in 
Westem Ausfralia are presented. Therefore, this and the following chapters should be read 
together. 
The chapter is set out in the following manner. First, the theory of the fravel cost method is 
discussed including the individual and zonal methods in the context of ascertaining 
recreational values for a beach visit (section 11.2). A literature review and explicit description 
of the calculation of welfare measures (section 11.3) and the rapid methods of consumer 
surplus calculations and their derivations (section 11.4) are then considered. These derivations 
of the rapid consumer surplus calculations are not obvious from a review of the literature. 
Biases associated with the use of the fravel cost model are briefly discussed (section 11.5) 
with particular emphasis on tmncation bias (section 11.6) and sample selection bias (section 
11.7). The measurement of fravel costs (section 11.8) and which costs should be included 
(section 11.9) are then addressed. Some preliminary results of ordinary least squares 
regressions are also presented. Finally, a summary is offered (section 11.10). 
11.2 The individual travel cost model 
The individual fravel cost method (ITCM) is used the next chapter to estimate consumer 
surplus measures of the benefits of a beach visit. As an altemative, the zonal fravel cost 
method (ZTCM) may also be used to gain an estimate of the recreational value of a beach 
visit. The ITCM has become more popular in the last two decades given advances in 
computing and information technology. An added advantage of the ITCM is that individual 
socio-economic characteristics such as age, income, and education can be modelled and 
included in a regression analysis of visits. Such user characteristics could only be analysed in 
an aggregated fashion for each zone under the ZTCM. The ZTCM is more appropriate where 
information on individual user characteristics has not been ascertained or where computing 
technology is not readily available."^ 
"^ The other component of the total economic value of beaches is non-use value. 
The use of existing data in the travel cost method for the first time may allow a time series analysis of consumer surplus 
measures for terrestrial national park recreation sites in Australia. Ward (1999) investigated the possibility of using existing data 
fi-om the Bureau of Tourism Research (BTR 2000) to undertake a travel cost analysis of Fraser Island using ZTCM. The BTR 
data provides sufficient information to establish zones for users based on the their travel origin and visitor numbers from zones. 
The practitioner may then apply assumptions about travel cost in order to derive trip-generating functions. Ward (1999) 
compared his results fi-om existing data with those of individual surveys undertaken of users of Fraser Island and of some 
National Parks in Northem New South Wales. He found that his estimates of Consumer Surplus (CS) gained fi-om the BTR data 
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11.2.1 Zonal Travel Cost Model 
Through the application of the ZTCM, the on-site value of the recreation resource is obtained. 
The ZTCM on-site value is obtained by substituting various price levels into the trip 
generating function (TGF) to see how the quantity of visits change in relation to the price of a 
visit as mimicked by the relationship between fravel costs and number of visits. Therefore 
such a process involves two stages: 
1) Establishing the relationship between fravel costs and number of visits or what is knowoi 
as defining the TGF; and 
2) Deriving the on-site demand curve for the recreation resource using the TGF to mimic 
how demand will respond to changes in the price of gaining access to the site. For each 
zone the total number of visits using the TGF are summed to provide the (total) demand 
for visits at each price level. This process is continued with successively higher prices 
until a choke price is reached. Depending on the functional form of the TGF, the 
exclusion price and quantity (where price equals zero) may be freated differently. For 
example, where the exclusion price is infinite due to functional form, some appropriate 
exclusion price may need to be chosen. 
11.2.2 Onsite versus whole-experience demand 
In confrast to the ZTCM, when using the TGF of the ITCM, a whole recreation experience 
demand curve and consumer surplus measure is attained. In order to derive the on-site 
recreation experience demand curve, a common practice in the literature (Bateman 1993; 
Willis and Garrod 1991b) is to include an additional variable in the TGF. The additional 
variable represents the proportion of the day's enjoyment contributed by the visit to the site in 
question. Including such a variable in the regression model accounts only for the value which 
is attributable to the site itself and not the value from fravelling to the site and undertaking 
other activities not directiy related to the utility gained from being on-site. The whole 
recreation experience includes fravelling to the site and being on-site enjoying the recreation 
facility itself The exfraction of the demand curve for on-site recreation experience from that 
for the whole recreation experience will be discussed in detail as applied below in a 
calculation of linear consumer surplus measures for a beach visit. 
and those estimates from ITCM studies to be similar in order of magnitude. He uses his findings to justify the use of ZTCM with 
the BTR data set. The method may be applied where the site is representative of the distribution of visitation generally to the 
BTR region that encompasses the site. The existing data set is the BTR (2000) CD-Mota (Monitor of Tourism Activity). 
An additional advantage of the BTR data set is that it has been collected over time so it may be possible to gain a series of CS 
measures for the recreational use value of outdoor recreation sites around Australia if the central tenet of the Ward method 
applies. This would mean that phenomena previously impossible to investigate in a time series setting due to the lack of data 
might now (or in a decade or so) be considered. For example, Blackwell and Buckley (forthcoming) with the help of John Ward 
(pers. comm. Dec 2000, Jan-July 2001, Griffith University, Nathan) elaborate on the theory of establishing whether or not World 
Heritage listing has made a substantial contribution to tourism in Australia. An investigation of the possibility of establishing 
long-term trends in consumer surplus measures for World Heritage listed and control sites may be undertaken. This historical 
investigation was an original idea of John Ward. However, Blackwell and Buckley (forthcoming) found some discrepancies 
between the BTR Intemational Visitor Survey (P/S) and individual survey estimates of intemational visitors to various World 
Heritage and control sites in Australia as recorded by Park agencies. Typically, the fVS data provide larger estimates of the 
number of visitors to World Heritage sites than estimates gained fi-om the use of on-site visitor survey travel origins. Blackwell 
and Buckley (forthcoming) mulhplied estimates of user origin percentages by total visitor numbers to estimate the number of 
intemational visitors for given sites. Recently Tisdell and Wilson (2002) discussed some of the economic issues surrounding the 
valuation of World Heritage listing per xe. 
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According to Bateman (1993, p. 192), the idea of the TCM was originally documented in a 
letter from Hotelling to the United States National Park Service first reported in Prewitt 
(1954). In the initial stages of the development of the TCM as discussed in some detail in 
their historically influential work the Economics of Outdoor Recreation, Clawson and 
Knetsch (1966) isolated the concept of the whole experience demand estimation. At that time, 
non-market valuation and revealed preference methods were in their infancy and the ITCM 
had not been established but the concept of an on-site demand curve was implied in then-
work. The foundations of their method still remain relevant today. 
11.3 Calculation of welfare measures for recreation 
There are a number of ways in which the consumer surplus (CS) measure of an on-site 
recreation experience demand curve may be calculated. Deriving the on-site demand curve 
depends on the methodology used: 
1. Where ZTCM is used, the TGF is used to derive the total quantity of visits demanded for 
each successive hypothetical price level""* faced by the user. The total demand for each 
price level is gained by summing the number of visits for each zone at a given 
hypothetical entry fee to the site. This is the approach used by Clawson and Knetsch 
(1966) as guided by Bateman (1993, p. 203). 
2. If ITCM is used there are three options available to the practitioner according to Bateman 
(1993) to gain the on-site demand curve: 
i) decrease fravel costs by isolating how much of fravel costs is purely related to 
the on-site experience; 
ii) convert the individual fravel cost data into zones for use in a ZTCM following 
Clawson and Knetsch (1966) but as Nancy Bockstael (2001, pers. comm., 
August) stated there is little use in applying this approach as the ITCM was 
designed to circumvent the elongated zonal approach; or 
in) use the most common approach (as infroduced in section 11.2.2), a modified 
whole-experience approach as done by Willis and Garrod"^ (1991b) by 
including an additional variable in the TGF. This additional variable accounts 
for the user's estimate of 'how much of the visit's utility [enjoyment]"^ can be 
attributed to the on-site experience [actually being at the beach or park as 
apposed to in-fransit and other activities, such as in the case of a multipurpose 
visit]' (Bateman, 1993, p. 203). In this case there is no need to derive a second 
Price level or entry fee is used here because most authorities in Australia charge no direct entry fee for beach recreation, 
unlike some authorities in New Jersey in the United States and some in Europe such as in Italy. Altematively, additional cost of a 
visit may be used where entry fees are already charged. In this case the cost of a visit to a site would include existing entry fees as 
done by Clawson and Knetsch (1966, p. 80). 
"^ Surprisingly, Willis and Garrod (1991b) did not discuss the modified whole experience approach other than stating the 
equation as discussed here. They also do not discuss it in their book (Garrod and Willis 1999) in either chapter 3, "The Travel-
Cost Method'; or chapter 7: 'Recreation'. They do include the 'proportion of the day's enjoyment' variable, Ejj, in their travel 
cost model but do not go any fijrther. This paucity of discussion of the modified whole experience demand curve appears to be 
generally the case in the literahire when consulting Clawson and Knetsch (1966), Smith and Desvouges (1986), Braden and 
Kolstad (1991), Bateman (1993), Garrod and Willis (1999), and Herriges and Kling (1999). 
" ^ Material in square brackets added for ease of reading by non-economists and would be typical of the language used in an 
interview with respondents in the application of an on-site survey. 
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stage demand curve. As an example, modifying Bateman's (1993) illusfration, 
his onginal ITCM: 
Vij - f{TCij, SUBSi, A GEi, INCi, HSIZEi, P5/Z£,., EORGi) 
IS modified to 
V^j = f{TCij, enjoyij, SUBSi, A GEi ^ I^Ci, HSIZE^, PSIZEi, EORGi) 
where: 
Vjj = number of visits made by respondent i to site j per year; 
TCjj = visit cost faced by respondent i to site j ; 
enjoyij = respondent i's assessment of the proportion of the day's enjoyment 
which was contributed by the visit to site j ; 
SUBSi = respondent i's assessment of the availability of substitute sites: 
dummy variable; 
AGEj ^respondent i's age; 
FNCi - respondent i's household income; 
HSIZEj = size of household of respondent i; 
PSIZEj = party size of respondent i; and 
EORGi = whether respondent i is a member of an outdoor or environmental 
organisation.. 
11.3.1 Transformation for on-site experience 
The survey conducted at beaches on the Sunshine Coast, Westem Ausfralia, and United States 
included questions collecting information for an ITCM. From considering the data it was clear 
that some beach users were day or ovemight visitors while others were residents. A visitor's 
trip was viewed as including a main trip and side trip. For example a main trip may include 
fravel from Sydney to Mooloolaba, and a side trip from their place of stay in Mooloolaba to 
the beach. 
The approach chosen in this study was to reduce fravel costs in accordance with how much of 
the respondent's fravel cost was purely related to their on-site experience. This was done in 
two stages: 
• Adjusting fravel cost to only include the respondent's main trip in addition to the side trip 
where the beach trip was the sole purpose of the visit; and 
• Reducing total fravel cost (main trip and side trip) depending on the expected enjoyment 
from the respondent's whole trip attributable to his/her beach visit as discussed next. 
Data from a previous questionnaire from Noosa National Park undertaken by the author 
(Blackwell 1995) was used to gain an estimate of beach users levels of enjoyment. In the 
National Park and Beach studies respondents were asked amongst other things to state 
whether the respective site visit was the main purpose of their trip. Respondents of the Noosa 
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National Park survey were also asked to indicate the proportion of their day's enjoyment 
which could be attributed to their park visit. The actual wording of the questions were: 
1. The question on the Noosa National Park questionnaire took the form: 
15) Was a visit to the Park the main purpose for your trip today? Yes [ ] No [ ] 
How much of your enjoyment of your day trip is attributable to the Park as a percentage? 
0-10% [J 31-40% f J 61-70% f J 
11-20% f j 4]-50% [ ] 71-80% [ ] 
21-30% f J 51-60% [ J 81-100%[ ] 
Where else are you going to visit today? 
2. The wording of the beach survey form included"'': 
9. Beach sole purpose of visit? Yes D, No D. 
10. If no, other activities? 
In the Noosa survey, the distribution of responses to the main purpose of visit question and 
the percentage of enjoyment questions were compared and two weighted average measures of 
the percentage of enjoyment were calculated depending on whether respondents answered 
'yes' or 'no' to the main purpose of visit question. These weighted average measures were 
then used with the data collected from the Beach surveys to adjust fravel costs downward 
depending on the responses of the beach respondents to the main purpose of visit question. 
The distribution and relationship of the main purpose of visit and percentage of enjoyment 
questions from the Noosa National Park survey are provided in Figure 11-1. Notice the fairly 
sfrong visual correlation between higher percentages of enjoyment attributable to the park and 
answers of 'yes' to the main purpose of their trip being to visit the park question. In confrast 
'no' answers tended to be correlated with lower percentages of enjoyment attributable to the 
park. The Noosa National Park survey questionnaire is obtainable upon request from the 
author. 
11.3.2 Assumptions for transformation 
The fransformation described above was undertaken assuming that: 
• The preferences of consumers of beach and National Park visits are similar; and 
• Beaches and National Parks as goods are similar. 
The questions used here were designed to prompt the interviewer and are written as concisely as possible for the sake of 
operational efficiency. It was also important to keep the survey questionnaire succinct as a number of issues were being explored 
by the single instmment in addition to the travel cost method, including a contingent valuation survey of safe bathing facilities, 
preferences for beach services, fimding of safe bathing facilities and other issues. Interviewers were supplied with a full script 
and walked through the questionnaire for preparation prior to the interviews. The author was the main interviewer (n=325) with 
some help fi-om a colleague Gene Tunny (n=16). Lengthy survey forms create difficulties in the situation of filling-in responses 
for interviewees with a clipboard on a sandy beach. As an interviewer, one has to be able to show professionalism and ease of 
moving through the questionnaire in order to avoid potential biases. Turning to multiple pages of a questionnaire can create 
uneasiness for respondents especially if it adds to an already time consuming instmment. It is important to keep the instrument as 
simple as possible, so respondents remain interested and understand the questions asked of them, while providing enough detail 
to gain a sufficient level of accuracy in gaining and recording respondent preferences. 
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These two charactenstics of the consumption of goods are inter-related. The type of good may 
warrant a particular type of user and a particular type of user (revealed through their 
preferences) may select certain types of goods and associated complements. 
Figure 11-1: Noosa National Park Survey - distribution match of 'main purpose of visit' 
question with '% of enjoyment' question 
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Similar consumer preferences 
Preferences of beach users in Ausfralia, especially those who frequent Sunshine Coast 
beaches are similar to those of visitors to Noosa National Park. 
The income and socio-economics characteristics of users of the Park and for example 
Mooloolaba beach are not substantially different, especially in the case of Mooloolaba given 
the its recent property development and change in beach front visitor mix. In the late 1990's 
and early 2000's, motel, shop, and sfreet based development has and is occurred on the 
Mooloolaba esplanade and beachfront. This development has accommodated for more of the 
Brisbane, Sydney, Melboume and overseas market, better reflecting the nature of the market 
of visitors to the beachfront at Noosa. 
Similar Goods and complements 
While the beaches in the survey and Noosa National Park are not perfect substitutes, the Park 
does include beaches as one of its recreation components. In addition, there are shops, 
eateries, and other sfreet amusements nearby, similar to Mooloolaba and some other coastal 
towns to varying degrees. Thus, both goods have similar complements in consumption. 
Lastly, the fransformation is justified on the grounds that people who visit beaches are 
desiring a form of wildemess experience at least in terms of an open view of the Ocean. 
While artificial beach based amusement parks do exist throughout the world, such as at 
Southbank in Brisbane and Ocean Dome, Kyushu, Japan, no human-made beach or 
amusement park would be equally preferred to a natural beach -visit for those wishing to 
experience wildemess. 
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The wild, natural and unspoilt aspects of the beach environment are an integral component of 
the beach visit experience for many beach users (Pitt 1992). For this thesis, the beach surveys 
included a question asking respondents what the most important factor was in their beach 
choice decision. This was asked of a total 153 respondents across Mooloolaba (139) and 
Kawana beach (14). Of those almost 35% stated that the natural environment, calm and safe 
surf conditions, cleanliness of the beach and surrounds and peace and quiet were most 
important in their decision to choose to visit Mooloolaba or Kawana beach specifically. 
11.4 The rapid method of consumer surplus calculation 
A major advantage of the ITCM is it offers a very quick method of calculating CS measures 
for recreation -visits to a given site, as stated in section 11.3. The first step in deriving this 
quick method for calculating household consumer surplus for 'q -visits' is to integrate the 
derived demand curve between 0 and q visits (Garrod and Willis 1999, p. 60-1). Garrod and 
Willis (1999) pro-vide a summary of the calculations of consumer surplus for the individual 
making q visits using both"* linear and log-linear''^ forms of the ITCM: 
Linear model CS = -q^/2j3; (11-1) 
Log-linear model CS =-q/J3 (11-2) 
where: 
CS = consumer surplus; and 
y9 = co-efficient of the cost of fravel to gain access to the site. 
11.4.1 More accurate measures of linear estimates of consumer surplus 
Kealy and Bishop (1986) provide an equivalent of the linear version of the estimate of 
indi-vidual consumer surplus they gained from Bockstael, Hanemann and Sfrand (1984 or 
1989): 
r max — Z 
^{P)dp = -YT\ (^^-3) 2 
\'A\J 
where: 
Z = the individual's actual number of site recreation days; 
P^'" - the price that drives the number of recreation days to zeros; 
P° = undefined; 
1/Al = fravel cost co-efficient (of P); and 
"^ Adamowicz, Fletcher and Graham-Tomasi (1989) also presented the formulas for calculating consumer surplus for different 
functional forms of the estimating equations. 
" ' Bowker and Leeworthy (1998) provide an example of the consumer surplus calculation fi-om the log-linear functional form. 
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P = monetary cost of fra\ elling to and from the site/average number of days per 
recreation trip + daily ovemight expenditures + daily variable on-site costs. 
Kealy and Bishop (1986, p. 666) suggested that actual (not predicted) recreation days should 
be used to calculate consumer surplus measures except where the dominant source of error is 
expected to be due to measurement error of the dependent variable. The Kealy and Bishop 
formula for the linear model of fravel costs is identical to that of Garrod and Willis. Garrod 
and Willis offer no extensive discussion of their measure. 
11.4.2 Truncation and more accurate measures of CS 
Dobbs (1993a) pro-vided the same measure for the log-linear model as Garrod and Willis 
(1999) refemng to Smith and Desvouges (1985) as his source. Using the maximum likelihood 
estimator of the fravel cost co-efficient to take account of the tmncated nature of visits to the 
site at 1, involves a bias in the measure of Consumer Surplus due to not ha-ving the tme 
parameter. According to V.K. Leeworthy (2003, pers. comm., examination, August), Zellner 
and Park (1979) first recognised that although estimated co-efficients of a demand fiinction 
are unbiased, consumer surplus m a non-linear function of the estimated price (fravel cost) co-
efficient is biased. Following Dobbs (1993a, p.89) who in tum follows Bockstael et al (1984) 
and Kealy and Bishop (1986) a better estimate of consumer's surplus for the rth indi-vidual 
when undertaking the Maximum Likelihood procedure is given by: 
C5, - i^Jl^^^(^i) 
a. a' 
(11-4) 
where: 
A^ , = the number of visits or hips to the site in the specified time period, usually one 
year by the rth individual; 
a, = co-efficient of C, the fravel cost per -visit; and 
di = estimate of a,-. 
Kealy and Bishop (1986, p. 666) by referring to an eariier draft of Bockstael, Hanemann and 
Sfrand (1989)'2o indicate that the bias refen-ed to by Dobbs (1993a, p. 89) can not be 
calculated precisely but may be estimated as: 
Dobbs (1993a,p. 89): • var(a,) 
a.. 
var 
/^V 
V^ly 
1 
{t - ratio)' Kealy & Bishop (1986, p. 666)(11-5) 
Bockstael and Strand (1987) also state the approximation using the t-value adjustments on the co-efficient. 
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where the t-ratio is that for the co-efficient of C, the fravel cost per -visit and other 
abbre-viations are as defined pre-viously. 
Dobbs (1993a, p. 89) goes on to suggest that an estimate of var(a,) may be obtained from the 
variance-covariance matrix associated with the parameter estimates. However, in another 
paper of the same year Dobbs (1993b) questions the extent to which such adjustments reduce 
bias and at what cost to efficiency in any given application. 
In summary a more accurate measure for the annual consumer surplus of the ith indi-vidual is: 
(11-6) {t-ratio)^ 
11.4.3 Proof of quick method of CS calculation 
A proof of the derivation of the estimate of the consumer surplus is gained by first deriving 
the demand curve under the linear model and the log-linear model. Let us start with the linear 
model using the notation used for the model in this Ph.D. for the rth indi-vidual: 
Linear derivation ofCS calculation 
VISITSi = bo + b,TCi (11-7) 
Therefore: 
— VISITSi - ^ = TCi (11 -8) 
^0 ^1 
or 
TCi = — VISITS i — - (11-9) 
^0 ^1 
which is the general form of the demand equation: 
1 ^ b. P = — Q-^ (11-10) 
br b, 
where: 
P = price of a -visit implied from the relationship between fravel costs and number of 
-visits 
Q = number of visits to the recreation site 
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The linear demand curve for visits to the recreation site is provided in Figure 11-2. The figure 
also descnbes the derivation of the CS measure provided by equation (11-1).'^' There is 
paucity in the literature as to the derivation of the consumer surplus measure. There is also 
paucity in the literature generally as to an applied example of the step-by-step procedure for 
the calculation of CS using the FICM. This section of the thesis should fill this deficiency in 
the literature and help up and coming practitioners in the application of the method. 
Figure 11-2: Derivation of the Consumer surplus calculation equation 
P (price,$) 
bo/b, 
Q (visits) 
Demand Equation: 
P = l/b,Q-bo/b, 
When Q = 0,P = bf/b, 
When P = 0,Q = bo (11-11) 
Therefore the area under the curve = 
CS = Vl Base * Height (by geometry) 
= '/2*bo*bo/bi = bo'/2b, 
From (11-11 
equation (11-1). 
x^-q'/2j3 as provided in 
Log-linear derivation of consumer surplus calculation 
The derivation of the log-linear model consumer surplus is pro-vided in Smith and Desvouges 
(1985, p. 373. Foofriote 6) as: 
r r 
CS= jf{P)dP= \exp{a,-a,P)dp (11-12) 
p- pa 
CS = (-l/a,)exp(flo -fl,P*)-(-l/a,)exp(ao - a ,P° ) (11-13) 
Following Smith and Desvouges (1985, p. 373, footiiote 6), allowing P* to be large because 
there is no finite choke price for the log-linear function, the first term in equation (11-13) 
approaches 0 and the second term approaches the consumer surplus. Because the quantity 
demanded at P^  is: 
Q = exv{a,-a,P'') (11-14) 
then 
CS = {\/a,)Q (11-15) 
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Marshallian or ordinary demand curves are used here. Hicksian or compensated consumer surplus measures (equivalent 
variation and compensating variation) are likely to be indifferent to Marshallian CS where income effects are small. Bell and 
Leeworthy (1986, 1990) provide a more detailed discussion about Marshallian and Hicksian consumer surplus measures in the 
context of beach recreation. 
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:.CSIQ = {\la,). (11-16) 
An interpretation of this equation is that the consumer surplus per visit equals the inverse of 
the fravel cost parameter in terms of its absolute value. This is consistent with the CS measure 
defined by Garrod and Willis (1999) in equation (11-2) (CS = -q/p) for the log-linear model. 
11.5 Biases with the travel cost method 
There are a number of biases which may result from applying the fravel cost method, as 
involved with any method that engages a survey. Dobbs (1993a & 1993b) references a 
number of problems and causes of bias which include: 
• Discreteness of trip variable (eg. Maddala 1983; Hausman, Hall and Griliches 1984; 
Cameron and Trivedi 1986); 
• Sample selection and multi-site bias (Heckman 1979; Bockstael et al. 1987; Smith 1988); 
• Truncation and censoring (Smith and Desvouges 1985); 
• Trip duration (Brown and Mendelsohn 1984; Smith and Kopp 1980; Bell and Leeworthy 
1990); and 
• Sensitivity to error and functional form specifications (Kling 1988). 
Creel and Loomis (1990) also stipulated that the practitioner should be careful when using 
Maximum Likelihood Estimation for modelling a count data parameter where its values are 
small. They also point to the calculation of consumer surplus estimates and associated errors. 
Ward and Loomis (1986) discuss the limitations of the fravel cost method and its various 
biases. 
This thesis simply focuses on the two most pertinent biases for on-site, in person surveys: 
sample selection and truncation bias; however, the application of particular econometric 
methods may account for more than one of these biases as will be seen. These two biases are 
now discussed in tum. 
11.6 Truncation bias in travel cost studies 
According to Garrod and Willis (1999), on-site surveys only pro-vide information for 
individuals who have at least visited the site once. Indi-viduals who -visit less than one time are 
not included in the survey. In practice such people would include those who have not as yet 
-visited but intend to visit in the immediate future. Their preferences could only be attained 
through an off-site survey. However, the responses from off-site potential users would only be 
hypothetical which is at odds with a revealed preference method such as TCM. Therefore, 
with an on-site survey, the number of visits made by individuals is tmncated at one. The error 
term in such a model will also be tmncated. In the Ordinary Least Squares (OLS) method, 
variables within the regression model are assumed to be continuous with normally distributed 
errors. Garrod and Willis (1999, p. 228-29) state, 'Sttidies by Bockstael et al. (1984) and 
Balkan and Kahn (1988) have shown that consumer surplus estimates derived from OLS 
models of such data produce over-estimates of the tme magnitude of consumer surplus 
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because of tmncation bias.' Because of Balkan and Kahn's finding, Garrod and Willis (1999) 
m their study of a Malaysian Forestry Recreation Area used a maximum likelihood estimator 
to take account of the tmncated nature of the data used to estimate their fravel-cost model. 
Garrod and Willis (1999) also pointed out other studies that found evidence of and remedies 
for the problem of truncation bias, as depicted Table 11-1. The Table also outlines the 
evolution of the development of dealing with tmncation bias. 
Table 11-1: Empirical evidence for and against the use of ML in TC models 
study Details Outcomes or findings 
Maddala (1983) 
Smith and Desvouges (1985, 1986) 
Willis and Garrod (1991a,b) 
Balkan and Kahn (1988) 
Bockstael etal. (1984) 
Kling (1988) 
Smith (1988) 
Dobbs (1993a) 
Theoretical book on limited dependent and Maximum likelihood estimation corrects 
qualitative variables in econometrics 
33 water recreation sites 
Forest recreation, inland waterways 
Dear hunting quality changes 
Recreation demand for water quality 
improvements 
Question efficiency of ML to combat 
Truncation Bias 
'as above' 
Characterised dependent variable as non-
zero and discrete (to overcome 
misspecification problem still existent in 
Kling and Smith's methods - as dependent 
variable not continuous, instead discrete 
for bias that would arise from OLS 
estimation 
Found highly significant differences 
between OLS and ML estimates of CS. 
Found differences between OLS and ML 
estimates 
Found less pronounced differences 
between estimates and same conclusion as 
Bockstael etal. (1984) 
Due to tmncation bias, OLS derived CS 
overestimates true magnitude of benefits 
Instead of ML adjust OLS to produce more 
accurate CS measures 
'as above' 
Econometric appeal advantage, but 
increased complexity and consequent loss 
in clarity has prevented it fi-om being 
widely used. 
Sources and Notes: Garrod and Willis (1999); ML = Maximum Likelihood; TC = Travel Cost. 
11.7 Bias from sample selection, functional form and type of regression model 
A problem with data collected as part of the beach surveys in this work is that it only reports 
positive values for visits to the beach. Only those people who are on the beach are surveyed in 
an on-site in person survey. This is a classical case of sample selection and tmncation bias as 
discussed in the previous section. 
In an on-site in person survey, the stiike rate for gaining people in one's survey who know-of 
and visit the site in question are higher. Given that many of the questions in the survey 
instiTjment are related to peoples' preferences for beach characteristics it would be inefficient 
to conduct a general survey of the population. Despite this, by not including non-users who 
would use the beach at a lower cost of access'22, the results of an ordinary least squares 
regression approach would be biased. Also the natiare of the dependent variable, visits to the 
beach, is count data but tirmcated below one and not perfectiy continuous, e.g. 1, 2, 3, 7, 53, 
310... representing the number of days a person visits a beach in a year. Thus the use of 
ordinary least squares may again be inappropriate. Bowker and Leeworthy (1998) discuss 
122 In ascertaining use values we are not necessarily interested in those non-users that would never visit the beach at any price 
(Bowker and Leeworthy 1998). 
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these issues in their paper on accounting for ethnicity in recreation demand using the 
individual fravel cost method. 
In order to overcome these two problems, Bowker and Leeworthy (1998) used a tmncated 
negative binomial regression model. The negative binomial takes account of the count nature 
of the data and the tmncated aspect of the model takes account of only people with positive 
visits being surveyed. The negative binomial is preferred to the Poisson distribution in cases 
of overdispersion, an equivalent of hefroskedasticity in least squares regression (Offenbach 
and Goodwin 1994; Cerda Urmtia et al. 1997). Overdispersion is said to exist where the 
expected value of the dependent variable is less than its variance, a breach of the assumption 
that the two must be equal under the Poisson model (Greene 1997). Where overdispersion 
does exist, using the Poisson distribution results in the standard errors being underestimated 
(Haab and McConnell 1996) and thus, parameter tests may appear significant when in fact 
they are not. A general mle of thumb is that overdispersion is said to exist when the ratio of 
the variance of the dependent variable to its mean is greater than one (Wooldridge 2000). 
Green (1997) argued for a rigorous approach to testing for overdispersion as it may come in 
various forms. 
11.8 Measurement of travel costs 
The fravel costs (TC) applied in this thesis were calculated on a per person per visit or beach 
day basis. In order to allow for some sensiti-vity to the assumptions of TC, a number of 
different measures of TC were calculated. The various ways in which TC are measured in this 
thesis are provided in Table 11-2. Rurming costs for the TCONLY variable were based on 
ordinary cars, up to IbOOcc, at $0.457/km, the smallest amount allowed by the Ausfralian 
Taxation Office in the 1998/99 financial year (RACQ 1999)'23. 
Table 11-2: Coefficients used in the OLS ITCM 
Type Description 
TCM IN 
[1] TCONLY 
[2] TCTIME 
[3] TCALL 
[4] TCOFF 
[5] TCEVERY 
Per person fuel costs of travel to the site including retum (distance'*$/km/party size * 2 (retum trip))" 
Per person money expenditure of travel only (distance * S/km/party size * 2 (retum trip))"" 
[1]-I-travel time cost (travel time * 0.4 of individual's wage rate) 
[2] + on-site money expenditure (on-beach and coastal strip expenditure for entire party per person per day which 
related to person's beach visit) 
[3] - on-site money expenditure + off-site money expenditure 
N.B.: [3] - on-site money expenditure = [2]. 
[3] + on-site time cost H- off-site money expenditures 
Notes and Sources: OLS = Ordinary least squares regression method; ITCM = Individual Travel Cost Model; a. Fuel costs based on medium sized 
car, 2.2L at $0.0647/km trom RACQ (1999); b. Running costs based on Ordinary Cars, up to 1600cc, $0.457/km (smallest amount) as allowed by 
the Australian Taxation Office 1998/99 financial year (RACQ 1999). 
'^^ The modal size of light vehicles used for recreation in Queensland was four (4) cylinders with 4,081,100 vehicles registered 
with this capacity (Christine Nielson, 2001, pers. comm., Queensland Transport, Brisbane, 
christine.i.nielson(a)transport.qld.gov.au. May). The next highest frequency of vehicle was a six (6) cylinder with 4,074,288 
vehicles registered with this capacity. Four (4) cylinder utilities are the third most frequently registered vehicle with 832,256 
vehicles registered with this capacity. In essence Queensland registered vehicle cylinder sizes are bimodal. This bimodal 
characteristic of Queensland light vehicle sizes is consistent with the weighted average number of cylinders being approximately 
4.87. It is assumed that most 1600cc vehicles are four cylinder vehicles. The 1600cc costs allowed by the Taxation GfTice were 
used as they are expected to be a conservative estimate of actual running costs and appear to be a little below what the weighted 
average light vehicle motorist uses in Queensland as at May 2001. 
281 
The TCMEN vanable measured fuel costs only as 6.47 cents/km as provided by the RACQ 
(1999) for a medium sized car (2.2 lifres). This cost compares with the average cost of 
mnning a private vehicle of 47.31 cents/km, assuming 15,000 km/year. Average cost includes 
standing costs: depreciation, interest, regisfration and insurance; and nmning costs: fuel, tyres, 
and service and repairs. Hence both measures are expected to be conservative. 
The measurement of time costs is a much-discussed area in the fravel cost literature. Most 
sUidies consider it appropnate that people's time have some measure of opportunity forgone. 
For simplicity, m this thesis time is valued at 40% of individual's wage rate. This measure 
while arbifrary is consistent with that used throughout the literatiare (e.g. Xue et al 2000). 
Cerda Urmtia et al. (1997) consider the sensitivity of fravel cost welfare measures resulting 
from various wage rates and use 40% in their final estimates of the benefits of beach 
recreation. This thesis found that fravel time was as significant in determining beach visits as 
fravel distance (see below). In addition, an analysis of respondents' employment statiases 
indicated that the majority of beach visitors were not full time employees, but self employed, 
part-time employees, students, homemakers, retired, fravelling or unemployed which may 
indicate that beach visitors on average do have some substitutability between work and leisure 
time. In any regard, time is scarce whether leisure time or not. A more indepth discussion of 
the value of time can be found in Bateman (1993), Garrod and Willis (1999), Smith and 
Desvouges (1986), and Ward and Beale (2000). 
The statistical results of the coefficients of the various fravel cost measures are provided in 
Table 11-3. As can be seen in Table 11-3, as more of the costs involved in visiting a site are 
included in the model the greater is the explanatory power of the model and the significance 
of the TC coefficient. Unlike Bell and Leeworthy (1990), who include separately both TC and 
on-site costs in their model, an all-inclusive measure of TC is included here in the regression 
so as to avoid statistical problems with multicollinearity (Ward, J. 2000, pers. comm. Griffith 
University, Nathan, December). In a practical sense, there are an array of variables that 
influence people's visits to beach sites including on-site and off-site time, on and off-site 
monetary expenditures, and expenditures for fravel. Interestingly, the coefficient's value has 
decreased from ^.8874 to -0.3384 in absolute value, indicating that the slope of the TGF has 
become relatively flat. A priori, this may be explained by -visits being more responsive or 
elastic to changes in the total cost of a visit, as successive components of cost are included. 
Therefore marginal changes in costs have more of an effect on total cost and quantity is more 
likely to change as a result. This finding is consistent with that of Clawson and Knetsch 
(1966, p. 84). 
Table 11-3: Travel cost models of Australian data, dependent variable visits 
Measure 
TCM IN 
TCONLY 
TCTIME 
TCALL 
TCOFF 
TCEVERY 
Coefficient 
-4.8874 
-0.6442 
-0.5722 
-0.3113 
-0.3174 
-0.3384 
p-value 
0.0215 
0.0426 
0.0117 
0.0028 
0.0004 
0.0000 
Adj. R" 
0.0172 
0.0125 
0.0214 
0.0315 
0.0460 
0.0687 
ep 
-0.1103 
-0.0937 
-0.1408 
-0.1739 
-0.2166 
-0.4060 
N 
250 
250 
250 
250 
250 
250 
Notes: N = number of groups. Median and modal group size = 2, 
average group size = 2.996. €f = price elasticity of demand. 
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Price (fravel cost) elasticities of demand were calculated from the TC co-efficients to provide 
an indication of relative elasticities given successive inclusion of costs. Price elasticity is 
equal to the percentage change in quantity demanded resulting from a percentage change in 
price. Given that these regressions are linear, the elasticity was calculated as the co-efficient 
multiplied by price di-vided by quantity. Because the average annual number of beach visits 
for the domestic sample was 48.728, for all equations a corresponding price (fravel cost) was 
calculated. These prices were then used to calculate the elasticities. The price elasticity of 
demand for the TCONLY co-efficient was found to be -0.09 increasing to -0.41 for 
TCEVERY. These measures of elasticity indicate the relative inelastic nature of demand for 
beach -visits, but by including additional fravel costs the elasticity increases. This finding 
confirms the a priori expectations above. 
11.9 Choice of costs to include in the travel cost model 
As can be seen in Table 11-4, the components used to calculate fravel and on-site costs were 
overall found to have a significant linear relationship with the number of annual visits to the 
beach by an indi-vidual (VISITS) as pro-vided by the probability value (p-value) of the F 
statistic. Despite the high overall significance of the relationship only 3 out of 8 explanatory 
variables were found to be individually significant at the 10% level. Offsite expenditure 
(OFFSITEXP) and the size of the party visiting the beach (PARTSIZE) are significant at the 
5% level. Before tax household income (INC) is close to significant at the 5% level and a 
discussion of its sign is left till later. 
Table 11-4: VISITS model of Australian data using OLS 
Variable 
Constant 
TRAVKM 
TRAVTIME 
OFFSITEXP 
SITETIME 
ONSITEXP 
PARTSIZE 
INC 
n = 247 
Coefficient 
107.08 
-0.1355 
-0.2954 
-0.2106 
-4.2371 
-0.0523 
-5.7788 
-0.0003355 
R^  = 0.126 
Adj R^  = 0.101 
Standard 
error 
13.46 
0.2119 
0.3717 
0.0923 
3.4808 
0.0421 
2.7572 
0.0001711 
t-ratio 
7.96 
-0.64 
-0.79 
-2.28 
-1.22 
-1.24 
-2.10 
-1.96 
F = 
4.93 
P-
value 
0.0000 
0.5233 
0.4276 
0.0234 
0.2247 
0.2159 
0.0371 
0.0510 
0.0000 
All coefficients have negative signs. The negative signs make sense for those components of 
fravel costs such as time and distance because the larger the fravel costs or time and distance 
the less likely an individual group is to visit a beach in a given year. The group will face 
leisure time and income consfraints for how often they can -visit a beach. On-site costs such as 
time and expenditure are also expected to have a negative relationship with number of visits 
because the larger the costs of being on-site, the less likely is an indi-vidual to visit the site, 
given their time and expenditure consfraints. 
One may at first expect a positive sign between income and -visits, because given a larger 
income one would be less consfrained by expenditure and thus able to -visit the beach more 
often. However, eaming a higher income may also mean being further away from the beach. 
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In fact visitors on average were found to have higher incomes than residents. Thus -visitors on 
average may have larger distances and longer time frames to fravel to a given site. While on 
site they may spend more money given they have made a trip and are on holidays. However 
-visitors' visits are curtailed considerably due to their time consfraints, both for being on-site 
and for fravelling. People on higher incomes are likely to have less leisure time as well, given 
they are working longer hours. 
As pro-vided in the box and whisker plots of Figure 11 -3 the incomes of -visitors are larger 
than residents at all sites except Cottesloe. All sites except for Kawana have a larger 
proportion of tourists or visitors frequenting the various sites than local users as depicted by 
the numbers of users surveyed from each of the sites with the respective categories as 
depicted on the honzontal axis of Figure 11-3 and Figure 11-4. 
Residents are expected to visit far more frequentiy than tourists as is to be expected given 
their closer proximity to the site. The data from the domestic survey confirms these 
hypotheses. Figure 11 -4 pro-vides the box plots for indi-vidual -visits per annum by site. It is 
clear that the interquartile range and medians of residents lie above those of-visitors across all 
sites considered in the domestic survey. Thus, fravel time and distance should be considered 
as important explanatory variables of annual visits. 
Empirical evidence in the literature finds a positive relationship between -visits and income 
and this is consistent with consumption theory. Offenbach and Goodwin (1994) find income 
mainly with a positive sign and insignificant where it is freated as a dummy variable in a 
model of hunting trips. Mixed results of significance with a positive sign were found for boat 
fishers by Reid and Campbell (n.d.). Dobbs (1993a and 1993b) finds income to be an 
insignificant positive explanatory variable in a study of visits to forest sites in Great Britain. 
Significant positive relationships are found in beach studies by Bell and Leeworthy (1986, 
1990), Cerda Urmtia et al. (1997), and Dharmaratiie and Braithwaite (1998). Bell and 
Leeworthy's 1990 study was of tourist beach users only. In a later study by Bowker and 
Leeworthy (1998) day users and visitors were combined in a Florida Keys beach study to 
consider the impacts of ethnicity on -visits and fravel costs. In their study using a truncated 
negative binomial model of person-trips they found income to have a significant positive 
relationship with person-trips. Cerda Urmtia et al. (1997) find positive significant 
relationships in many of their estimated models but initially find it to be non-significant in the 
simple linear specification. 
Returning now to the components of fravel cost. A sfrong overall significance of multiple 
regression accompanied by a large number of insignificant explanatory variables suggests the 
presence of multicollinearity between the explanatory variables appearing to be insignificant. 
In fact fravel distance (TRAVKM) and fravel time (TRAVTIME) are expected to be highly 
correlated. On-site time (SITETIME) and on-site expenditure may also be expected to be 
correlated. When multicollinearity exists the coefficients, their standard errors and thus t 
statistics become spurious. The F-statistic remains reliable. 
Inspecting a correlation matrix of the variables or mnning separate regressions between 
explanatory variables may identify variables that may cause multicollinearity. Those that have 
a high correlation (>0.5) or significant relationship with other explanatory variables are the 
violating variables. 
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Figure 11-3: Box-plots of household income for visitors and residents by site 
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Figure 11-4: Box-plots of annual visits for visitors and residents by site 
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Three solutions to the problem of multicollinearity are available to the practitioner: 
• Drop one of the primary variables causing the multicollinearity; 
• Combine the related explanatory variables; or 
• Gain new data that does not present the multicollinearity problem. 
The correlation co-efficient between TRAVTIME and TRAVKM is 0.88, while off-site 
expenditure has correlation coefficients with the two variables of -0.09 and -0.03 
respectively. The off-site expenditure represents expenditure for the day of the interview, 
expected to be representative on average across individuals of the costs incurred off-site 
which are related to their beach visit. Therefore for day -visitors, like local residents this is 
expected to be related to fravel costs while for visitors who stay for more than one night this 
may be representative of the stay costs and not of their costs of fravel. 
In any regard, off-site expenditure is a significant explanatory variable of annual -visits to the 
site. 
Table 11-5: 
Variable 
Constant 
TRAVKM 
TRAVTIME 
OFFSITEXP 
SITETIME 
ONSITEXP 
PARTSIZE 
INC 
VISITS model, Australian data including travel distance and time (OLS) 
Travel distance only 
Co-efficient 
106.03 
-0.2736 
-0.2025 
^.8053 
-0.0517 
-5.8204 
-0.0003 
n = 247 
Standard t-ratio 
error 
13.38272 7.92 
0.121181 -2.26 
0.0918 -2.21 
3.4040 -1.41 
0.0421 -1.23 
2.7545 -2.11 
0.000171 -1.95 
R^  = 0.124 
Adj R^  = 
0.102 
F = 
5.65 
p-value 
0.0000 
0.0249 
0.0282 
0.1593 
0.2202 
0.0356 
0.0528 
0.0000 
Travel time only 
Co-efficient 
107.57 
-0.4903 
-0.2145 
-4.0992 
-0.0536 
-5.8008 
-0.0003 
n = 247 
Standard 
error 
13.4196 
0.2124 
0.0920 
3.4698 
0.0420 
2.7535 
0.000171 
R^  =0.125 
Adj R^  = 
0.103 
t-ratio 
8.02 
-2.31 
-2.33 
-1.18 
-1.28 
-2.11 
-1.96 
F = 
5.70 
p-value 
4.79e-14 
0.0219 
0.0206 
0.2386 
0.2032 
0.0362 
0.0510 
0.0000 
Table 11-5 depicts the results of the same regression as in Table 11-4 however with 
altemating the inclusion of the fravel time (TRAVTIME) and fravel distance (TRAVKM) 
explanatory variables. They are presented separately to highlight the effects of 
multicollinearity between explanatory variables. As compared with Table 11-4, these two 
explanatory variables become significant when run separately. Therefore these two variables 
will be combined in a fravel cost variable to avoid their multicollinearity such that they can 
both be used to explain variations in the number of beach visits for indi-vidual users. An 
interesting result from the comparison is that fravel time makes a greater contribution to the 
explanatory power of the model than fravel distance. Travel time also makes the overall 
significance of the model increase as well. This lends evidence to the importance of including 
fravel time in fravel cost models. 
When TRAVTIME and TRAVKM are regressed separately with VISITS, the results are as 
follows (with standard errors in bracket): 
VISITS = 57.55 - 0.56 TRAVTIME Adj R^ = 0.0239, p-value = 0.0082 
(6.02) (0.21) 
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VISFFS = 54.41 - 0.33 TRAVKM Adj R^  = 0.0241, p-value = 0.0080 
(5.40) (0.12) 
These indi-vidual regression results reinforce the importance of including fravel time costs in 
the fravel cost model. Again fravel time is shown to be almost as important in determining 
visits as fravel distance. The explanatory power (Adjusted R )^ and significance (p-value of t = 
p-value of F) of TRAVTIME and TRAVKM are almost identical. 
The size of the party (PARTSIZE) -visiting the beach is found to be significant and with a 
negative sign. The larger the group then the less likely are they to visit the site. This may be 
explained by a number of hypotheses. As a party size increases the fransaction costs of co-
ordinating the group for a visit may increase, resulting in the group having a lower probability 
of visiting the beach. Once at the site a parent who is the main income eamer for the family 
may be less likely to visit if the on-site and off-site costs are likely to increase given a larger 
family or group size. The effect of a sole income eamer being faced with increasing costs of a 
visit with an increasing party size may be more important in explaining beach visits than what 
may be expected from cost sharing. For example it may be expected that as party size 
increases the costs of undertaking a trip can be shared amongst its members. Cost sharing 
does not occur where there is a sole income winner or where the individual who owns for 
example the car for fravel does not ask the party members to contribute to the cost of a trip. 
The cost burden of a family's visit on one sole eamer may mean if s/he is also the family 
decision maker then the family may have a lower probability of visiting and thus may have a 
lower expected number of visits. 
Lastiy onsite expenditure (ONSITEXP) and on-site time (SITETIME) are found to be 
insignificant in the regressions presented in Table 11-4 and Table 11-5. However when both 
variables are regressed separately with VISITS they are found to be significant explanatory 
variables (standard errors in brackets): 
VISITS = 71.37 - 8.82 SFFETIME Adj R ' - 0.022, p-value = 0.0105 
(10.27) (3.42) 
VISrrS = 51.93 - 0.096 ONSITEXP Adj R' = 0.017, p-value = 0.0236 
(5.15) (0.042) 
On-site time and on-site expenditure were not found to be highly correlated (p - 0.06) and 
both were found to be correlated with the other explanatory variables pro-vided in Table 11-4. 
SriETIME is correlated with TRAVTIME and TRAVKM and ONSFIEXP is correlated with 
INC (Income). This may explain the insignificance of the results. Therefore it may be useful 
too have an all-inclusive fravel cost variable. 
As can be seen from the correlation matrix provided in Table 11-6 the on-site time 
(SITETIME) and on-site expenditures (ONSITEXP) have higher levels of correlation with 
some of the other explanatory variables than with the dependent variable VISITS. This may 
explain their insignificance when included in the multiple regression. Again we can either 
drop these variables from the model or include them as an amalgamated variable with fravel 
costs. 
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Table 11-6: Correlation matrix of explanatory variables 
Variables 
VISITS 
TRAVTIME 
TRAVKM 
OFFSITEXP 
SITETIME 
INC 
PARTSIZE 
SITETIME 
-0.15 
0.27 
0.21 
0.06 
1 
0.05 
0.17 
ONSITEXP 
-0.14 
0.05 
0.06 
0.03 
0.06 
0.27 
0.10 
Table 11 -7 pro-vides some preliminary results of two of the fravel cost variables likely to best 
model beach user -visitation using ordinary least squares. First there is the model which 
includes the minimum of costs incurred by users in their fravel to beach sites, that is fuel costs 
only. The second model includes all fixed and variable costs of fravel as well as time costs. 
The model which includes time costs outperforms model that considers fuel costs only as 
indicated by the higher F statistic and adjusted R .^ In both models onsite time and onsite 
expenditures were found to be insignificant while party size and fravel costs were found to be 
significant with a negative relationship with annual day -visits. The findings of party size and 
fravel costs are consistent with economic theory. While income was found to be non-
significant it was found to be close to significant at the five percent level. Income's sign was 
found to be negative. As indicated earlier in the chapter, this may be explained by the 
hypothesis that tourists on average have higher incomes than residents, have further to fravel 
to a given beach site, and tend to visit less often. This division of demand into its tourist and 
resident components is investigated in more detail in the next chapter. 
Table 11-7: VISITS model, Australian data using combined travel distance and time versus 
fuel costs only (OLS) 
Variable 
Constant 
TCM IN 
TCTIME 
OFFSITEXP 
SITETIME 
ONSITEXP 
PARTSIZE 
INC 
Travel distance only 
Co-efficient 
106.03 
-0.2736 
-0.2025 
-4.8053 
-0.0517 
-5.8204 
-0.0003 
n = 247 
Standard 
error 
13.38272 
0.121181 
0.0918 
3.4040 
0.0421 
2.7545 
0.000171 
R^  = 0.124 
Adj R^  = 
0.102 
t-ratio 
7.92 
-2.26 
-2.21 
-1.41 
-1.23 
-2.11 
-1.95 
F = 
5.65 
p-value 
0.0000 
0.0249 
0.0282 
0.1593 
0.2202 
0.0356 
0.0528 
0.0000 
Travel time included 
Co-efficient 
107.57 
-0.4903 
-0.2145 
-4.0992 
-0.0536 
-5.8008 
-0.0003 
n = 247 
Standard 
error 
13.4196 
0.2124 
0.0920 
3.4698 
0.0420 
2.7535 
0.000171 
R^  =0.125 
Adj R^  = 
0.103 
t-ratio 
8.02 
-2.31 
-2.33 
-1.18 
-1.28 
-2.11 
-1.96 
F = 
5.70 
p-value 
4.79e-14 
0.0219 
0.0206 
0.2386 
0.2032 
0.0362 
0.0510 
0.0000 
H.IOSummary 
In this chapter, the theory and practice of the individual fravel cost model were investigated in 
comparison with the zonal fravel cost method. It was found the indi-vidual fravel cost method 
has a number of advantages over the zonal method including a rapid method for consumer 
surplus calculation, adjustments for bias, and analysis of the socio-economic characteristics of 
users. The rapid method for calculating consumer surplus was outiined and proved and an 
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interval estimate for armual consumer surplus was found to be a function of the t-ratio of the 
fravel cost co-efficient. 
An adjustment of fravel costs is required to fransform the demand for the whole recreation 
experience to that of the on-site recreation experience. It was also established that fravel costs 
need to be adjusted to take account of whether users visits to the beach were the main purpose 
for their trips or simply side trips. 
The chapter considered the biases resulting from tmncation and sample selection associated 
with an on-site in-person survey and the application of an ordinary least squares regression to 
modelling the trip generating function. It was concluded that a tmncated negative binomial 
regression model would overcome these biases and those associated with a count type 
dependent variable such as annual day -visits to the beach. 
The nature of fravel costs and the inter-relationships between how they are measured and their 
various components were considered using preliminary results from the ordinary least squares 
regression method. Where explanatory variables such as fravel costs and fravel time cause 
multicollinearity then they can be included as a single variable in the regression equation. 
It was found that a model that includes the value of time as well as the costs of fravel 
outperforms a model that considers fuel costs only. In both models onsite time and onsite 
expenditures were found to be non-significant while party size and fravel costs were found to 
be significant with a negative relationship with annual day -visits. While income was found to 
be non-significant it was found to be close to significant at the five percent level. Incomes 
sign was found to be negative. This may be explained by the hypothesis that tourists on 
average have higher incomes than residents, have further to fravel to a given beach site, and 
tend to visit less often. The division of demand into its tourist and resident components is 
investigated in more detail in the next chapter. This chapter forms a foundation for the next 
where the final results of the beach surveys are presented. 
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12 The value of a recreational beach visit: An 
application to Mooloolaba beach and comparisons 
with other outdoor recreation sites 
12.1 Introduction 
In the previous chapter the theory and practice of valuing beach recreation were presented. 
This chapter builds on the previous by estimating the value of a recreation beach -visit in order 
to provide information on the benefits gained by users, both from human and natural 
resources. Such information may be useful to coastal managers, councillors and other 
interested parties who may deliberate over the allocation of resources to maintain or enhance 
the services and the biophysical infrastmcture of beaches and coastal foreshores. 
Endowed natural, en-vironmental, ecological and direct human resources that are used to 
provide beach services and goods require funding to maintain or enhance their current flow of 
benefits to a given community. These resources also have opportunity costs that may reflect 
their relative scarcity amongst competing ends. If economic concems are important to the 
decision-maker then it is useful to have estimates of the benefits provided by non-priced 
resources such as beaches so that these benefits may be aptly compared with the costs of their 
provision in some form of a cost-benefit framework. Priorities over the allocation of resources 
both to beaches and other community services may then be organised in a logical, consistent 
and fransparent manner.'2'' 
The benefit estimates in this chapter also offer a comparison with the willingness to pay 
(WTP) estimates provided by Chapter 10 on the value of exfra safe bathing services. 
Another purpose of this chapter is to criticise the current lack of state and federal govemment 
interest in coastal foreshore management. The chapter makes a confroversial recommendation 
that separate bodies, similar to the national parks apparatus and organised at the 
Commonwealth and State levels be responsible for the holistic management of Ausfralia's 
beaches and all acti-vities upon them and within their zone. Such a body, if well resourced, 
may have the objective of ensuring that the net benefits of beaches and coastal foreshores are 
economically, en-vironmentally and socially maximised. 
The chapter is set out in the following manner. The survey methodology is first presented 
(section 12.2). Next the regression results of an individual fravel cost model using ordinary 
least squares, and the truncated Poisson and negative binomial distributions are presented 
(section 12.3). The regression results are interpreted and per person per -visit estimates for 
beach recreation are offered for the entire sample, tourists and residents. These benefits are 
multiplied by a estimates of the annual numbers of beach visits by tourists and residents to 
'^ •^  It is conceded that not all benefits and costs can be measured, or measured perfectly, especially when the practitioner is time 
poor. Nor would it be practical to estimate all benefits and costs. However, where particular non-market values are expected to be 
substantial, relying on these reasons or claiming to have insufficient knowledge or experience are poor excuses for not trying to 
estimate such values. Also, people in decision-making positions may be ignorant of the methods available to them for non-market 
valuation. Even where no attempt is made to measure non-market values, 'tradeoffs, measurable in dollar terms' have 'been 
struck', whether intended or not by political decisions made at all levels of govemment (Anon. 2002, p. 70). These tradeoffs can 
be measured ex-post by 'working backwards from choices, made according to whatever criteria'. Hence, it is always 
possible to calculate the economic values that are implicitly attached to different' non-market goods through previously made 
decisions (Anon. 2002, p.70). Further, it may be argued that it is better for constituents that decisions are made based on 
transparent and consistent criteria rather than based on the whim of the decision maker. 
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Mooloolaba to gam measures of the annual benefits attributable to these users (section 12.5). 
A brief outline of a new cost-effective rapid method for obtaining an estimate for the number 
of annual visits to a beach is also provided (section 12.4). This is done in order to establish the 
reasonableness of using this new method where the number of beach -visits does not exist or 
where current estimates require checking. This method may also help in obtaining a 
reasonable estimate of the total number of-visits to beaches in Ausfralia. As will be seen this 
is important in a later section where the proportion of visits to national parks are compared 
with those to beaches. 
Sensitivities of the regression results and consumer surplus measures to various assumptions 
are considered throughout the analysis of results and an estimation of bias is pro-vided through 
the calculation of interval estimates for the annual consumer surplus measures (section 12.6). 
Perpetuity values for beach recreation at Mooloolaba beach are also presented. The beach 
recreation values from this chapter are then compared with values of exfra safe bathing 
services from Chapter 10 (section 12.7); other estimates of a beach recreation benefits in the 
literature (section 12.8); imperfect substitutes such as artificial beaches (section 12.10); and 
forest and national park recreation (section 12.10). Within this section of forest and national 
park recreation, the number of visits by domestic users and overseas visitors to beaches are 
compared with those to national parks. Expenditure by overseas visitors is also compared for 
the two recreation resources. Lastly, a summary, concluding remarks and preliminary 
recommendation are offered (section 12.12). 
12.2 The survey of beach users and methodology 
Mooloolaba, the beach that receives most attention in this study, was chosen because the 
author is most familiar with this beach. The author spent many leisure hours on this beach 
while growing up and frequents this beach as a lifesaver over the summer and as a user in the 
winter months. 
A description of the survey insfrument and application is provided in Chapter 10. All beaches 
chosen in the study may be classified as urban beaches. A single survey instmment was used 
to value both a recreational beach -visit (using the fravel cost method) and the marginal value 
of a lifeguard and lifesaver (using the contingent valuation method). In confrast to the 
contingent valuation study, only the results of the domestic survey are supplied in the fravel 
cost study. A comparative TC study of the results from the United States survey is left for 
further research. 
Descriptions of those variables that are not already provided in Table 11-2 are provided in 
Table 12-1, except that here the TTSC in front of the variables signifies that: 
• the nature of both side and main trips have been considered in calculating fravel costs; and 
• that an adjustment downward of fravel costs has been made to only gain those costs 
attributable to the beach -visit itself as discussed in 11.2.2 and 11.3. 
The side trip from the local area to the beach was included for all beach users because as a 
minimum this represented the relevant costs of fravel to the beach. For those people fravelling 
from outside the local area, their main trip was included in the calculation of fravel costs as 
well if the main purpose of their trip was to visit the beach. For intemational visitors only the 
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local side trip was included, because it was not possible to determine the complete nature of 
their -visit within the context of the questionnaire e.g. whether respondents were visiting 
multiple sites or for multiple purposes. This is expected to result in a conservative estimate of 
the fravel costs for these visitors. 
Table 12-1: Regression variable description and measurement 
Variable name Description Measurement 
VISITSPY Respondent's annual quantity of day visits to the site 
ONCOST Time costs and expenditure while on-site per 
individual 
INC Annual before tax household income for current 
financial year 
PARTSIZE Size of respondent's party visiting the beach 
EMPDUM* Whether respondent is a full time employee or not 
SUBVIS Respondents annual quantity of day visits to next 
favourite beach site 
VISITOR Whether respondent is a visitor to the site or not 
Whole, positive number 
Time valued at 40% of individual's wage rate, 
estimated from household income by dividing by 
average household size in Australia and assuming 
a40hrweek. $, AUD. 
$, AUD, midpoint of various income brackets 
Whole, positive number 
1 = yes 
0 = no 
Whole, positive number 
1 = yes (visitor) 
0 = no (resident) 
For those users who pro-vided their home postcode, a more accurate measure of average fravel 
time and distance was gained from the website: www.fravelmate.com.au. First the name of 
the town or city of origin was required which was gained from the postcode section of the 
Ausfralia Post website: www.auspost.com.au.'^^ If the post-code was not pro-vided then the 
respondent's own assessment of fravel distance and time was included. A schematic of the 
various scenarios of including the main and or side trips is pro-vided in Figure 12-1. 
12.3 Results of regression analysis and estimates of consumer surplus 
While many of the empirical results of this study may lead to 'common sense' conclusions, it 
is important to test scientifically the assumed beha-viour of beach visitors. The results may 
indicate that beach visitors behave differently to that expected by lay people or experts. 
Testing 'common sense' conclusions also provides robust information for predicting how 
people's behaviour may change given a new management policy such as the imposition of 
user fees. 
The survey data were analysed using LIMDEP 7.0 (Econometric Software 1997). Descriptive 
statistics of the variables used in the regression analyses are pro-vided in Table 12-2. A 
number of important observations can be made from the descriptive statistics'^^: 
• Differences arise in income between -visitors and residents. Residents' incomes on average 
are lower than those of visitors. 
• Residents take a larger number of annual visits than visitors but -visitors spend more money 
on average per -visit across all types of fravel cost measures. 
125 An automated system which looked up these details and calculated travel distance and time would be a useful tool for 
application in travel cost studies. This may involve the development of a simple computer program. Such a program is expected 
to be marketable amongst practitioners. 
^ While these observations are not tested statistically to establish their significance they prove useful for exploratory purposes. 
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Residents have a larger number of -visits to other beach sites versus visitors which may 
suggest that visitors are visiting their favourite site (Parsons et al. 2000 discusses favourite 
sites and beach demand and section 5.5 or Blackwell 1999 discuss site selection). For those 
residents who do visit beaches they are expected to visit beaches more often on average 
than visitors. The larger average number of visits per annum by residents may be because 
they live closer and can thus -visit more often because it takes less time and costs less 
money to -visit. Also, visitors may share higher costs over a larger party size on average. 
These observations reinforce the need to split the sample into two sub-samples: one model 
representing demand for beach visits by visitors and one representing demand by residents. 
The highly significant explanatory power of the -visitor dummy variable in the entire sample 
models presented in Table 12-3 and Table 12-4 pro-vides fiirther evidence of this need. 
For both visitors and residents there is a tendency for those categorised as not full-time 
employed to be visiting the beach more frequently than full-time employed. Not ftill time 
employed includes: self employed, part time employed, student, homemaker, retired, 
unemployed, or extended break from work. These people may be able to substitute leisure 
time for work and vice versa. Full-time employed people tend to be less able to substitute 
leisure time for work. 
All the distributions of these variables are skewed right (except for the visitor dummy 
which is skewed left) and that most of the variables have a standard deviation greater than 
their mean. Exceptions for the standard de-viations are PARTSIZE and INC in all the 
sample categories, and VISflSPY, TTSCOFF, and TTSCTIM in the resident sample. 
296 
CO 
_Q) 
. Q 
CO 
ro 
> 
g 
w 
0 
1 _ 
D3 
0 
O 
ro 
(A 
> 
o 
(/} 
0) 
Q 
<N 
C^ 
ro 
cJ 
<o 
II 
^ 
*^  o 
isi
 
> 
CO 
oo 
II 
^ 
H w 
c 0} 
T3 
U) 
0} 
Q: 
s-l O CM 
II 
a> 
1 
CO 
CO 
•1 
'c UJ 
i ' 
CD 
Q 
•ti 
• « M 
CO 
c 
CO 
•Q 
0) 
S 
c 
CD 
CU 
S 
i ; 
CU 
Q 
•Q 
S5 
c 
.<o 
•s 
.2 
s 
c 
CD 
Cb 
5 
i." 
ct> Q 
•ti 
55 
c 
CO 
•6 
c 
CD 
<U 
5 
.2 
J3 
.CD 
c CO 
i> 
> o r s i \ 0 ' ^ ^ o < N o r - - o o o o T j - o 
^ t ^ r s i ^ n o N ^ - O N O O O N r ^ - ^ - ^ o 
( N i r J T t r S c O r - ^ n S r n ' ^ ^ O i O O 
o 
od 
o (N 
IO 
•>t 
00 
od 
oo 
t-^ 
i r i 
i n 
(N 
00 
o 
oo 
(N 
>£> 
O 
o 
t o 
o p 
n-i 
O 
O 
O 
o p 
IO 
o p 
"^ 
o 
u-i 
0 ^ 
O 
lO 
0 0 
(N 
OO 
rn 
oo 
(N 
o< iri 
oo 
(N (N 
t > 
on UJ 
ON O U-l 
oo <N rsi 
^ Tf f«^ r o O CN 
O O f N r J - r ^ m t N O O N 
oo" 
TJ; Tt 
o< 
T T 
o< 
I N 
00 
IO 
— r^ (N ro IO 
CN r-i >0 
O O "a- Tj- IO 
Tt t-^  — TJ; \q 
ON Tt ro O —• 
< 
U 
> • 
z 
o 
u 
r/1 izi CO c/3 CO C/5 C/0 
r^  H H H H H f-
• i- H H H 
OS VD 
— o 
o p 
I N 
OO 
Tt 
od 
r o 
p 
r o r o 
OS 
— 
r o 
— 
o\ 
c> 
»o 
so 
O 
o p 
o p 
I N 
o 
o 
o 
o o 
IO O 
o o o o 
OS O 
OS O 
OS p 
ro O 
Tj- Tj- 00 O CC v-i 
Tf 
— o 
o o p o 
r-i o 
IO 
»o 
(N 
00 
so 
r n 
OS 
CD 
s 
— 
r-
Tf 
fN 
o 
oo 
ro^ 
r-~" 
o 
p 
r o 
Tf 
r o 
O 
o 
o 
r4 
I N 
> H H 
ISO
; 
u 
2 O IN
C 
TS
IZ
E 
< 
a. 
D
U
M
*
 
CL 
PJ 
V
IS
 
c/3 
OS 
Tf 
r4 
13, 
66 
c 
o 
Q 
0. 
o 
2 
CO 
o 
o 
> 
ro 
c 
g 
_o 
ro 
o 
o 
ro 
E 
SI 
c g 
o 
Q 
CN 
CU 
L L 
o 
CO 
> 
^ c n 
c: 
CD 
> O 
'—-A 
U -
ca 
93 
CD 
S CD 
Els
 
0 
•^  
cu ' : '= ' 
- 0 CO 
0 M— 
0 0 
•55 -ffi 
0 ro 
-S= E 
CU- CO 
C= CD 
m
ain
! 
de
nt'
s 
CD C = 
CO 0 
I D CL. 
a> 
+ 
c-" 
ro 
£P > 
ro 
CD 
u 
os
tco
 
r-1 
CO 
CD 
>-
. p 
CD 
O 
ve
rs
ea
s 
0 
<-> 
• i ^ 
CD 
:i§ 
0 LLI 
CD • 
's 
es
tim
at 
dis
tan
ce
) 
Us
e 
re
sp
on
de
nt 
(tim
e 
an
d 
£ = 
CD DISIO 
CD Bums
' 
L U 
• 
an
ce
) 
ro 
CD 
E 
9> 
CD 
etc
.
 
CD 
ro <-> 
CO 
•c: C Q 
— 0 
. • = CD 
CD — ; 
CO e g 
— 1 0 
O -
CD 
va
ila
 
ro 
CD 
8 
Is 
po
st 
CD 
>-
o 
00 
M 
0 
0 
CD 
C J 
CU 
ro 
CO 
• 0 
- D 
cz 
ro 
CD 
E 
0 
CD Q 
ro ^ 
E LLI 
CO 
CD 
CO 
c: CD 
0 
C 
0 
r-s 
CO 
CD 
CD 
CO 
H) 
0 
zz. 
C D 
0 
1 = 
ro 
cn 
T 3 
- 0 
cz CO 
CD 
E 
0 
CD Q 
•ro : 2 
E LU 
CO 
CD 
c CD 
c_> 
^ 0 
<-> CO CD 
CD 
CO 
ZD 
JO 
3 
(O 
0) 
1— 
c g 
(O (O 
0) 
QJ 
Q) 
• D 
O 
E 
O 
CO 
CO 
I 
CN 
o 
n 
ro 
• o 
CO •.£ S 
p.9 CQ 
I ^ S CD 
K C L 
c o 
CO 
. £ I o CO CO 
•p <o 2.-J Js ci> o - o 
oT 
o 
so 
r*^  
T f 
O 
O 
f N 
SO 
O 
i_J 
< • > 
o 
— 
o 
o o 
o 
<_> < • > 
o - j " 
* 
o 
o 
I N 
o 
--
OS 
r o 
* 
r') 
T f 
O 
rn 
00 s — 
3 § o 
^^ 
I O 
c> 
c> 
ro 
(^  
« 
O 
l / l 
o 
— 
o 
-^1 
* 
T f f N 
o 
o 
o 
T f 
so 
o o 
o 
o 
o 
o 
OS 
SO 
lO 5° OS 
so Q — 
ro 
d 
Os 
IO 
OS 
rsi 
Os t— 
Tf IN 
— o 
IN 
<-> 
IN 
0 0 
o 
o 
so IN 
o 
-^
o 
o 
CTs 
SO 
— 
Os 
OO 
fN 
SO 
fTs 
SO 
IN 
O sr: 
IN 
-7 
SO 
OS 
OS 0 0 
.— r^  fN — 
— o 
00 • 
OS IN 00 r^ 
_; 00 
o 'n 
fN O 
Tf 
SO 
SO 
fN O 
o d 
IN 
O 
o 
d 
o 
o 
o 
o 
o d 
o 
.— so 
d 
OS 
o 
^ If; 
8 ^ 
so O 
.— _: 00 
^ - Tf 
so t-. 
Os OS 
'^ M :::! 
fN — _ • 
f 
Tf 
ro O O O 
O 
OS 
SO „ 
l O ^ 
— t ^ 
- -; « d ^ -; 
ro X. 
f OS 
— so 
10 t ^ 
fN 
O 
O P 5 <=> 
0 
1 
-^  
r j 
>-^  
1 
0 0 
\o 
i ^ 
0 
0 
1 
m 
0 0 
1 — • 
0 
1 
7.
10
9) 
fN 
72
9*
 
0 
.
62
9) 
so 
'T* 
OS 
00
61
6 
0 
0 
.
51
3) 
"^-^ 
34
43
a 
0 
0 
.
39
9) 
0 0 
1 
25
9*
 
0 
(803
' 
OS 
1 
23
2*
 
0 
.
07
5) 
0 
^ 
• 
03
12
7 
0 
0 
.
60
0) 
T t 
7^ 
so 
o 
SD . 
— O 
. - ^ C?s , ^ 
2 o 2 
I 9 
so 
fN 
10 5 "^ S ^ ^ 
d 9 Tf 
• 
OS 
0 
SO 
• • 
0 
0 0 
1 
0 
TT 
t js 
Tf 
OS 
0 0 
u 
c/o 
H 
CO O 
U 
2 O 
ffl 
N 
CO 
H 
Oi 
< 
a. 
2 CO 
9 > 
£: ffl 
ffl CO 
oi 
O 
H 
> 
o 
Tf 
t- 9 S »o 
.—: "o 
T f 
C ^ 
so 
-
71
 
0 0 
0 0 
0.0
 
' 
« 
^n 
3.4
 
16
1 
^^ >, J J 
y 
di
vi
di
ng
 
x> 
• 0 
IN 
so 
w-i un 
•^ d 
^ E: IN 
o 
S IO rS 2 IN so 
od "2 ::-
^ § 
OS j ^ (^ Tf 
10 ro • ^ OS OS Tf 
O — fN 
•a 
JZ 
u 
T 3 
0 
0 
f 
J d 
J 
ai) 
.3 
ro 
Oi 
• 0 
< ffl 2 
0 
rt 
> 
^ 
tn 
N
ot
e 
g) 
OJ 
OJ 
3 
V) 
c g 
'co 
CO 
Q) 
l _ 
O) 
OJ 
1_ 
"OJ 
•o O 
o 
CO 
• * 
I 
CsJ 
jOJ 
n 
ro 
CD 
CO 
is 
•o 
"co _ 
I -
. §^ 
•I I 
DQ t . 
• o 
CD O 
CJ Jo 
§ • 5 2 
I - Q. 
> s CO 
. £ to CD CO 
P CO 3 ^ 
2 OS 
8 =^  
o 
oo 
o 
o 
o 
^^  
Tf 
o 
<_J 
o 
o 
o 
OS 
o 
ro 
IN 
IN 
O 
o 
ro 
IN 
OS 
Tf 
o 
' • 
. , cr; 
t 
o 
o 
o 
o 
o 
d 
.^^  00 
Tf 
f 5 
r~ 
^ 
o 
*o 
o 
o 
oo 
o 
<-l 
o 
» 
« 
* 
00 o\
o 
— 
f 
OS 
IN 
—^ 
o 
o 
fTs 
IO 
Tf 
00 
o 
o 
^^  
sn 
IN 
^ 
O 
o 
o 
CI 
o 
Tf 
o 
o 
o CJ 
o 
• c> 
^ ?? oo 
? § :2 
P^  -: o 
d ^, S 
- ^ Q 
r o 
SO 
IN _ : 
— O 
w d 
CN 
d 
l O OS 
o 
'— "O ^ 
g P s 
R 1% 
o 
o 
o 
o 
o d 
- - - f o 
«-, ^ 
9 d 
o o 
^ «o 
O vo 
ZZ "O 
P ro 
rs O 
w d 
IN 
o 
o 
o 
o 
o (N 
O 
VO 
1 
(-J> 
o 
o 
ON 
1 
Tf 
OO 
d 
>o 
fN 
O 
fN 
so 
_; o 
I IN 
IN 
o 
so 
IN 
SO 
fO 
00 
00 
o 
o 
o fN 1 
1^ 
ro 
O 
o 
o 
o o 
TT 
O 
o 
o C"> 
o 
•^  
-7 
• 
Tf 
Tf 
0 
--^  
fN 
0 
Tf 
IN 
0 1 
r^  
0 
OS 0 
0 
0 
0 
^^  
r~ 
</> 0 
• 
ro 
00 
OS 
0 
-7 
o^  
0 
0 
•<i 
<J 
^ 
00 
0 
0 
0 
^^.^ 
^ 
0 
<-3 
0 
0 
^^^ 0 
':l; 
*
^— 0 
(N 
•^  
« 
Csl 
(N 
0 
rsi 
0 
0 
,--. 
tn 
0 
0 
0 
rvj 
0 
Tt 
1 
* 
00 
MD 
^ 
• ^ 
1 
OS ^ ^ 
2 0 1^ 
S '=' c^ 
OS r ~ — 
^ d -: 
c 0 
U 
(-
U 
CO JLL 
S o 
d S 
H 
CO O U 2 O 
o o o 
d 
5 
^ 
p a -. 
fN _• .— 
ffl 
N 
CO 
s -
oi 
>o 
OS 
o 
OS 
0 0 
oi 
o 
CO 
> 
5 5 = ;: 
* 
•<* 
*o 
^ 
Tt 
1 
o 
>o 
1 ^ 
* ^.^ " ^ 1 ^ 
so 
IN 
ro 
so 
0 
"O 
0 
—^ 0 
I  
0. 
1 
o 
OS 
IN 
Tf 
>o fN 
fN 
IN 
C~ 
0 
0 
« 
* 0
fN 
SO 
fN 
ro 
00 
00 
fN 
SO 
o 
o 
JZ 
CO • 
Tf 00 
Oi 
5-3 < ffl 2 
II 
a 
O 
O 
o 
3 
I T 
O 
2 
For the purpose of explaining variations in indi-vidual demand for annual beach -visits across 
the entire sample the following regression -was used: 
VISITSPY = p^+ pJC + p.^ONCOST + pylNC + p.PARTSIE + p ^ EMPDUM + p^SUBSVIS +P^VISITOR 
When the sample is broken into to two sub-samples according to whether users are visitors to 
the beach, the VISITOR dummy is dropped from the equation. 
The visitor and resident regressions take the form: 
VISITSPY = Pa + p^TC + PfiNCOST + pJNC + p^PARTSIE + p^EMPDUM + P^SUBSVIS 
These two equations represent the linear form of the individual travel cost model. In the 
truncated negative binomial and truncated Poisson the only difference is that the natural log of 
the dependent variable is taken so the equation for visitors or residents becomes: 
\r\{VISITSPY) = pa + p,TC + p^ONCOST + pJNC + p.PARTSIE + P^EMPDUM + p^SUBSVIS 
Table 12-3 presents the results of the travel cost model (TTSCMIN) where only fuel costs are 
considered, while Table 12-4 presents the results when total costs of running a vehicle plus 
travel time costs are included (TTSCTIM). These models were chosen from an array of 
possible measures of travel costs because both pro-vide lower bound values for consumer 
surpluses and TTSCTIM includes a component for travel time costs considered appropriate 
for inclusion given the discussion above and the discussion in sections 11.8 and 11.9. 
The results from the linear, truncated poison and truncated negative binomial regressions are 
presented in each table to provide some sensitivity analysis of the results to the functional 
form chosen. As articulated in the literature, the preferred model in the case of count data 
such as number of visits to a recreation site where overdispersion is significant is the 
truncated negative binomial model (eg. Dobbs 1993a and 1993b; Offenbach and Goodwin 
1994; Englin and Shonkwiler 1995; Cerda Urrutia 1997; Bowker and Leeworthy 1998; and 
Section 11.7 provides more detail on the problem of overdispersion). As can be seen from the 
results the dispersion co-efficient (a) is both positive and significant. As well as dealing with 
the problem of over dispersion, the truncated negative binomial model accounts for truncation 
and sample selection bias. 
With regard to Table 12-3, the following interpretation of the results can be made: 
• The truncated negative binomial (TNB) regressions for both visitors and residents have the 
highest loglikelihood and as expected are therefore the preferred models. 
• The positive sign of the ONCOST variable for the Poisson, TNB and OLS models for 
residents: this result may at first seem contrary to the findings of Bell and Leeworthy 
(1990) where they found beach -visits were negatively related to onsite cost per day and 
positively related to travel cost per trip for tourists. In the Bell and Leeworthy study onsite 
cost per day was seen as a cost by visitors (beach days is a normal good) whereas the travel 
cost per trip was seen as an investment (beach days are an inferior good). In contrast, in this 
study, it appears that onsite costs of residents may be seen as an investment while costs of 
the trip to the beach are seen as costs. This is in contrast to visitors where both onsite and 
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tnp costs are seen as costs. However, the result is only significant in the Poisson model 
which is subject to overdispersion and therefore this result is not valid. A similar 
interpretation is found in Table 12-4. 
. If a respondent is flill-fime employed they tend to take less -visits no matter whether they 
are a resident or visitor. However, this is only significant and reliable in the TNB visitor 
model. 
. The larger a respondent's party size the less likely is she or he to take a beach -visit. Under 
the TNB model this result is significant for visitors but not for residents. The transaction 
costs and logistical problems of coordinating larger group sizes may explain this. Also the 
larger total TC for -visitors may need to be shared across a larger group size to make a trip 
worthwhile. 
. Visits to other sites (SUBVIS) are non-significant for both visitors and residents in the 
TNB models. For -visitors, -visits to other beach sites are significant in the Poisson model 
and consistently positive across all models implying that they are complements with -visits 
to the current site. That is, if the -visitor generally visits other beaches, then they are more 
likely to visit the beach in question. For residents, visits to other beaches are consistently 
negative, that is other beaches are substitutes. If residents visit other beaches they are less 
likely to -visit the beach in question. Unfortunately these findings are not reliable as they are 
only significant in the Poisson model which suffers from overdispersion. 
• The most important coefficients in this study for the purpose of gaining consumer surplus 
measures are those for travel costs. In all models except for the OLS entire sample model, 
the travel cost coefficients have a negative sign which is to be expected, and are significant 
at least at the 10% level. The negative sign is expected because as the costs of fravel to the 
site increase, one is expected to take fewer trips per annum, ceteris paribus (given a fixed 
level of income). 
When individual variables were regressed separately against beach -visits the p-values for the 
coefficients of off-site expenditure and time indicate that they help to explain the number of 
beach visits for -visitors and residents. In contrast, the coefficients of onsite time and 
expenditure and income were found to have a higher level of significance in determining days 
at the beach for visitors than for residents. All mean values of fravel costs and income are 
larger for visitors than residents. 
Table 12-5: Consumer surplus for beach recreation per person per visit, $AUD, 1999-2000 
Variable 
TTSCEV 
TTSCOFF 
TTSCTIM 
TTSCMIN 
Entire Sample 
Ordinary Truncated 
Least Poisson 
Squares (TP) 
(OLS) 
113.93" 200.52" 
54.26* 57.01 
62.11* 49.04 
7.20* 5.78 
Truncated 
Negative 
Binomial 
(TNB) 
250.19" 
126.92 
119.95 
12.99 
Resident 
OLS 
65.96*" 
3.97 
3.58 
0.49 
TP 
190.44" 
12.48 
12.19 
1.70 
TNB 
529.10*" 
16.93 
17.41 
2.39 
Visitor 
OLS 
48.50" 
24.36 
25.09 
2.68 
TP 
179.89" 
97.09 
92.59 
9.52 
T 
221 
lie 
lo-
l l 
Notes: * = travel cost co-efficient insignificant at least at 10% level, therefore estimates are not reliable, a = oncost dropped 
otherwise would be double counting. 
In Table 12-5 the consumer surplus measures per person per visit {CS/q) in 1999-2000 
Australian dollars (AUD) are provided as calculated from the travel cost coefficients (/?*') of 
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the various models. These estimates were gained by calculating the absolute value of the 
inverse of the beta coefficients of truncated Poisson and truncated negative binomial models: 
CSIq = 
The linear estimates were gained by taking the inverse of two times the beta coefficient and 
multiplying by the median number of -visits per annum, following Cerda Urrutia et al. 
(1997).'2'' The median was chosen due to the right skewed nature of VISITPY. This 
calculation is equivalent to taking the total consumer surplus per annum per person and 
di-viding by the median number of-visits to gain an equivalent measure per visit that is: 
q' 
2p 
q 
q 
ip 
CSIq 
An array of fravel cost variables is presented to pro-vide some sensiti-vity to the consumer 
surplus measures. As can be seen, the magnitude of the measures is sensitive to the 
components of travel cost. The more costs included the larger the consumer surplus measures. 
The most reasonable measure is the TTSCTIM which includes the total cost of running a car 
plus travel time costs. For the theoretically preferred TNB model this provides an estimate of 
consumer surplus per person for a recreation day visit to the beach of $119.95. The visitor 
equivalent is $107.75 while the resident's is $17.41. This highlights the need to consider the 
differences between residents and -visitors willingness to pay for beach -visits when 
considering user pays. Note also that the TP and OLS measures, where the travel cost 
coefficients are significant, are smaller than that attained from the TNB model. This is 
consistent with the findings in the literature (e.g. Cerda Urrutia et al. 1997). 
As a lower bound measure TTSCMIN is chosen because it only includes the fuel costs of 
running a medium sized car as discussed previously in the Chapter. Here the consumer 
surplus measures per person per visit are for the entire sample: $12.99, for a -visitor: $11.86 
and for a resident: $2.39. The TTSCTIM TNB estimates are aggregated to pro-vide total 
recreation use values for Mooloolaba beach as an example. First, however, estimates of 
annual beach visitation must be derived. 
12.4 Estimates of the number of visits to Mooloolaba beach 
Visits to Mooloolaba beach were estimated by the Maroochy Shire Lifeguard Service to be 
512,995 per annum in 2001/2002 (Collier, Heath 2002, pers. comm., Maroochy Lifeguard 
Services Manager, 21 August). This figures includes visitation to the main part of Mooloolaba 
beach in front of the Surf Lifesa-ving Club (283,709) and the section to the Southem end of 
the beach, called the spit (229,286). Counts may tend to be associated with those people 
'^^ The theoretical calculation and derivation of these linear and log measures of consumer surplus are discussed in detail in 
section ! 1.4. 
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visiting the general patrol areas, and therefore may underestimate the total number of visits 
per annum but do offer a conservative estimate. 
In order to provide some context to the figures attained by the Lifeguard Service, the author 
also prepared estimates on the likely visitation to Mooloolaba beach by taking hourly counts 
dunng the application of the survey instrument. Hourly stocks of -visitors were attained for a 
typical day in summer and winter from the eight days of survey work conducted at the site, 
half of which were working week days and the other half were weekend days. The counts 
included people on the beach (including the park immediately behind the main flagged area) 
and in the water. From a question in the survey instrument the median and mean on-site time 
for visitors to Mooloolaba beach was found to be approximately three hours. The total of the 
hourly counts per hour di-vided by the average on-site fime pro-vided an estimate of the total 
number of visits on a typical summer or winter day of 4322 per day. This is less than a total of 
a count every three hours beginning at 6:00am through till 6:00pm'2^ equal to 4717 -visits. The 
proportions of a typical summer day visitation for six categories of seasonal -visitation were 
then calculated. The categories were chosen to reflect various levels of expected visitation: 
1. Summer holidays weekends and public holidays; 
2. Summer holidays weekdays; 
3. Summer weekends outside summer holidays and public holidays; 
4. Summer weekdays outside holidays; 
5. Winter weekends and public holidays across Easter; 
6. Winter weekdays. 
These categories tend to reflect the split in supply of lifeguard and lifesa-ving services which 
in tum are provided in response to changes in beach -visitation and the availability of 
volunteer labour'^' that may reflect historical characteristics of -visitation to the beach. 
Because of this phenomenon and given it was a simple approach to apply, this method was 
chosen as the most appropriate. As can be seen from the categories, a typical year is split into 
two broad seasons, summer and winter. 
From the hourly counts across the sample days of a typical summer holiday weekend and 
public holiday, an average hourly count was attained. A similar average was then obtained 
from the sample hourly counts for summer holiday weekdays. These average counts were 
then compared directly to gain the average proportion per hour of weekday visitation to that 
of weekend and public holiday visitation across the summer holiday period. 
The proportion for winter weekdays was calculated in a similar fashion with comparison with 
the count data from winter weekends and public holidays across Easter. A proportion for 
winter weekends and public holidays across Easter was attained by actual visitation data, 
comparing this per day to that of a summer holiday weekend or public holiday -visitation. 
'•^ People and families still visit after sunset because there are barbeques, lights on the main beach, a playground, and other 
amenities in the park area that make a visit possible. These visits have not been included which further suggested that the 
estimates are conservative. 
' ^ ' Lifesavers undertake patrols for no pay in exchange for being able to undertake surf sports as part of the Surf Lifesaving 
Australia. Lifeguards, who are or have been members of surf clubs, are paid for their service. The local shire council typically 
pays for their wages. Recently however, some surf life saving clubs have paid for extra lifeguards through the profits from their 
commercial operations. See Chapter 7 for a description and comparison of surf lifesaving and lifeguarding. Chapter 10 also 
provides consumer surplus estimates for extra services provided by lifeguards and lifesavers and tests whether the two are 
significantly different. 
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The proportions for the last two categories were estimated using personal experience of the 
general level of visitation across these periods. The proportion of summer weekends outside 
summer holidays and public holidays was estimated to be similar and slightly above that of 
summer holiday weekdays. The proportion of summer weekdays outside summer holidays 
was estimated to be half that of summer weekends outside summer holidays, which is greater 
than the comparison of proportions between winter weekends and public holidays across 
Easter and winter weekdays. 
Next, the proportions of each category were then multiplied by the estimate of a typical 
summer holiday weekend and public holiday daily -visitation and multiplied by the number of 
days of the year in each category. This pro-vided an estimate of the total number of visits per 
annum within each category. Summing these pro-vided an estimate of the total -visits per year 
of 800,926. Given that the 67-year average of the number of rainy days per year from the 
Bureau of Metrology was found to be 120, only 67% of this value was counted. Again this 
should make the estimate conservative as people may still -visit the beach during and after a 
rainy period. Thus the final estimate of visits per year to Mooloolaba beach using this method 
is 538,329 which compares favourably with the estimate of the Maroochy Lifeguard Service 
of 512,995. 
The number of -visits to Mooloolaba beach using the above estimation procedure was 
established without the knowledge of the Lifeguard Service's estimate. The Lifeguard 
service's estimate was acquired after the author's estimate. The spreadsheets for the various 
calculations of the author's estimates are provided in Appendix 1 at section 0 of this chapter. 
The estimation process pro-vided in this thesis may provide a starting point for estimating the 
number of visits to beaches were lifeguards or lifesavers are not available to collect count data 
or where there is no sound data available on visitation numbers. Local knowledge on 
-visitation applied with this example of the estimation process may prove a cost effective 
mechanism for estimating visitation at such a site. 
12.5 Annual benefits and perpetuity values of beach recreation 
Multiplying the TNB TTSCTIM consumer surplus per person per -visit by the Maroochy Shire 
Lifeguard Service estimate of annual -visitation, which is the most conservative, the aggregate 
benefits per annum for recreation day visits at Mooloolaba beach may be obtained. In order to 
gain the total annual visits for residents and for tourists, the proportion of visitors and 
residents in the sample (67% and 33% respectively) were multiplied by the total annual 
number of-visits estimated by the lifeguard service. These respective -visit numbers were then 
multiplied by the consumer surplus measures per person per -visit to obtain the respective 
annual values. 
The estimates are $861,452,561 for the entire sample, for residents $152,565,466 and for 
visitors $204,488,918'^°. A sensitivity analysis for these annual measures of benefits taking 
into account different visitation levels per annum is pro-vided in Table 12-6. If pattems for 
'^° Note the whole is greater than the sum of the parts. This is because a different model is used for the overall sample verus that 
used for residents and visitors. Also this is because the median (or any other measure of central tendency) for the overall sample 
does not equal the sum of those for residents and visitors. 
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coastal migration and holiday visitation continue the upper end estimates become more 
relevant. 
Table 12-6: Recreation benefits per annum using truncated negative binomial results, 
TTSCTIM model, Mooloolaba beach, $AUD, 1999-2000 
Visits per annum 
250,000 
512,995 
1,000,000 
Overall sample 
419,815,281 
861,452,561 
1,679,261,125 
Residents 
74,350,367 
152,565,466 
297,401,467 
Visitors 
99,654,440 
204,488,918 
398,617,760 
Using the Lifeguard Service estimate for annual -visitation, the perpetuity value of these 
estimates using a discount rate of 8% provide estimates for the entire sample, residents and 
visitors respectively of $10.8 bilhon'^', $1.9 billion and $2.6 bilhon. A sensiti-vity analysis is 
provided for these results in Table 12-7 using interest rates in addition to 8% of 10% and 6%. 
Table 12-7: Recreation perpetuity value using truncated negative binomial results, TTSCTIM 
model, Mooloolaba beach, $AUD, 1999-2000 
Interest rate Overall sample Residents Visitors 
10% 8,614,525,609 1,525,654,656 2,044,889,177 
8% 10,768,157,011 1,907,068,320 2,556,111,471 
6% 14,357,542,681 2,542,757,760 3,408,148,628 
The magnitude of these benefits warrants serious comparison with other estimates gained for 
outdoor recreation such as at National Parks and calls for further consideration of the potential 
for instmments to allow for their related net benefits to be optimised. This would include a 
companson with the costs of pro-viding beach recreation. Costs of providing beach recreation 
are left for ftirther research and local and state agencies would have access to such 
information. 
12.6 Sensitivity of consumer surplus measures 
Sensiti-vities of the consumer surplus measures to specification and travel cost assumptions 
have already been made above. It is also necessary to consider the sensiti-vity of the measures 
to using an on-site versus whole experience demand curve, and potential biases involved in 
the regression process itself. 
^2.6.7 On-site versus modified whole experience demand curves 
According to Bateman (1993) the Zonal Travel Cost Model (ZTCM) makes the assumption 
that people react to admission fees in the same way as they would to travel costs. Hence, 
issues of payment vehicle bias similar to those that relate to Contingent Valuation are relevant 
here. If people react differently to different ways of paying for the services of a good as 
reflected in their willingness to pay then the ZTCM assumption may be violated. The curves 
obtained by: 
131 Billion in this thesis refers to one thousand millions (10*). 
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1. adjusting ti-avel costs downwards to only include those which relate to on-site 
utility; or 
2. directiy entering a variable which accounts for on-site experience into the Trip 
Generating Function, 
are not the same as those obtained from Clawson and Knetsch's ZTCM. However, as 
Bateman (1993, p.201) points out, the modified whole experience approach using Individual 
Travel Cost Model is more defensible as it 'does not rely on the previous assumption of travel 
cost effects perfectly duplicating admission price'. 
12.6.2 Bias in the regression process and interval estimates for annual benefits 
As developed by Bockstael and Sfrand (1987), depending on the assumptions made during 
regression analysis as to whether bias results solely from omitted variables or from random 
preferences or measurement error, results may be over or underestimated. Cerda Urmtia et al. 
(1997) provide an interval for their annual recreation benefits of Dichato beach. The interval 
estimate may be described in the following form: 
CS 
\t - ratio J 
Using the annual visitation estimate of the Lifeguard Service (512,995) and the tmncated 
negative binomial travel cost model that includes travel and travel time costs (TNB 
TTSCTIM) the following intervals were attained 1999-2000 Australian dollars: 
• Overall sample, $667.4m to $1,055.5m; 
• Residents, $116.6m to $ 188.5m; and 
. Visitors, $153m to $256.0m. 
12.7 Comparison of beach recreation benefits with the value of extra safe bathing 
services 
There are a number of differences between the values attained for lifesaving services in 
Chapter 10 and those attained here for a recreation -visit. These differences are: 
• the lifesa-ving and lifeguard measures are marginal values whereas those for recreation are 
total consumer surplus values; 
• the method used for valuing lifesaving services was the contingent valuation method while 
that used for a recreation day -visit was the fravel cost method; and 
• the ftmctional form and regression specifications of the two values are different. The 
estimation process used here is based on a limited dependent variable model while the 
estimation process used to value an exfra lifesaver or lifeguard was a linear model. 
For these reasons the values attained are not directly comparable. However, both measures 
were attained on a per person per visit basis. For an extra lifesaver or lifeguard people on 
average were willing to pay $1.43 per person per visit while for a recreation day visit people's 
consumer surplus per person per visit were found to be $119.95 for the entire sample, $17.41 
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for a resident and $107.75 for visitors. Note that the willingness to pay measure for extra 
lifesaver or lifesaver is a lower bound estimate. 
12.8 Comparison of benefits with other estimates gained for value of a beach visit in 
literature 
Further, the values attained for recreation day -visit can be compared with those surveyed from 
the broad literature, other Australian literature, and Bell's (1999) digest for Florida beach 
recreation. These are discussed in tum 
Table 12-8: Comparison of Consumer Surplus measures 
beach visit 
for the recreational use value of a 
Year 
1984 
1984 
1991 
« 1988 
1996 
1998 
Source, type 
Bell and Leeworthy 
(1990), CS of 
recreation value 
Bell and Leeworthy 
(1986) 
Pitt (1992a) 
Silberman and 
Klock (1988) 
Cerda Urrutia et al. 
(1997) 
Dharmaratne and 
Braithwaite (1998) 
Beach day value 
Tourist (T): 
$33.9IUSD 
Resident (R): $10.23 
USD 
T: $29.32 USD 
$3.60 USD (mean 
WTP of use value) 
T$ 19.95 USD per 
household 
l^time:$8.87USD 
Repeat: $7.33 USD 
Annual value 
-
-
T and R: $150.85 
AUD 
-
-
-
Area 
Florida's beaches 
2708 acres 
As above 
Lower, Mid and Far 
North Coast of 
NSW 
Northem New 
Jersey Beaches, 12 
miles 
Dichato Beach, 
Tome-Chile 
West and South 
Coast beaches of 
Barbados 
Visitation per 
annum 
70m beach days 
5.2m residents 
8m Tourists 
2.08m 
2.2m beach days 
100,000 households 
400,000 long stay 
visitors (7 day visit) 
Notes: *: estimate as not stated in paper. 
Those from the broad literature are outiined in Table 12-8. The values from the broad beach 
literature are in United States dollars (USD) so an approximation of the Australian dollar 
equivalents may be obtained by multiplying these values by 1.6. In addition, some of these 
values were obtained before the study was undertaken in this thesis. For a proper comparison 
one would need to take into account the time value of money. As a guide, values double about 
every ten years and triple about every 20 years assuming an inflation rate of six percent. The 
values obtained in this study for beach recreation for residents were $17.41 AUD and for 
tourists were $107.7 per person per -visit. Thus, the tourist value obtained by this thesis 
appears to be about 83% of that obtained by Bell and Leeworthy (1990) in 1984 but six times 
that obtained by Cerda Urmtia et al (1997) assuming an average household size of three. The 
resident value obtained from this thesis appears to be about 44% of that obtained by Bell and 
Leeworthy (1990) and of the same order of magnitude as that obtained by Dharmaratne and 
Braithwaite (1998). The mean value obtained in this thesis is well above that of Silberman 
and Klock (1988). 
The annual value obtained by Pitt (1992a) in 1991 if converted to total consumer surplus 
using an equivalent number of visits to Mooloolaba beach of about 512,000 and taking 
account of the time value of money provides a value of $130m per annum in 1999-2000 
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dollars. This value lies between the interval obtained for residents by this thesis as outiined in 
section 12.6.2 and below that obtained for the overall sample and for tourists. 
It may not be valid to make a direct comparison of the values of this thesis with other country 
or beach recreation values because user and physical beach characteristics, survey and 
modelling processes may be quite different between studies. Also demand for beach 
recreation will increase across time, and vary between locations across time, so this should 
also be considered in a more thorough comparison. Despite these limitations, the comparison 
is still useful as it helps to put in context the values obtained by this study. 
Table 12-9: Comparison of willingness to pay for recreation at beaches in Australia 
Source Area $ Australian dollars (AUD) per 100m of 
linear beacfi per annum in 1998 dollars 
1983 Kinhill Steams & Riedel & Byrne Adelaide, South Australia, 
-Seacliff to Grange Rd (14.9km) $46,130 
-Grange Rd to Outer Harbour $ 14,98 8 
1992a Pitt North coast, New South Wales 
-Lower $57,955 
'Mid $248,864 
-Far $78,409 
Source: Manipulation of material from Envalue site of the New South Wales Environment Protection Agency @ 
www2.epa.nsw.eov.au/envalue/ provides summarised details of articles, references and sources for Consumer Price and 
Purchasing Power Parity indices. 
Converting the annual values obtained in section 12.6.2 to values per 100m of linear beach 
and taking account of the time value of money assuming a discount rate of 6% produces 
values of $3.5m to $5.6m and $4.5m to $7.6m per 100m of beach for residents and tourists 
respectively in 1991 dollars. These values are well above those of the north coast of New 
South Wales and Adelaide depicted in Table 12-9. The values of Seacliff to Grange Rd and 
Grange Rd to Outer Harbour equal $73,346 and $23,830 per 100m of beach in 1991 dollars. 
The previously discussed limitations of cross comparison values apply, especially that these 
figures do not take account of increases in demand for urban beaches generally across 
Australia. In addition the beach length of Mooloolaba appears to be substantially smaller at 
2km for Mooloolaba compared with 14.9km for Seacliff to Grange Rd. Also Mooloolaba is a 
relatively small compact beach and values are likely to be higher per 100m for any given level 
of -visitation compared with some throughout Australia. While there are some limitations to 
this type of comparison, it is clear that it is unwise to compare nominal values from different 
periods. 
As can be seen in Table 12-10, the recreation values attained from Bell's (1999) digest also 
offer a point of comparison with those from this study of Mooloolaba beach. The values 
obtained by the recent Leeworthy studies are of the same order of magnitude as those from 
this thesis. The resident values appear to be higher for those beaches provided in the table. 
Clearwater beach has values almost double those obtained in this study taking account of 
inflation and exchange rates. 
Bell's (1999) Digest was prepared for the National Oceanic and Atmospheric Administration 
and is similar to the New South Wales Environment Protection Agency Envalue site as it 
summarises the use value of various types of resources in the literature for the State of 
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Flonda'^2. Such digests of information need to be developed constructively and at least by 
each state or Nationally m Australia, if en-vironmental values are to be seriously and 
transparently considered by decision and policy-makers. Such a database could be established 
and maintained on an intemet site and then linked with others worldwide. 
Table 12-10: Bell's Digest of Willingness to pay/day/person for Florida beaches - Travel Cost 
method only 
Auttior Site Kind of visitor Willingness to pay/day/person 
$USD 1999 
Bell and Leeworthy (1990) 
Bell and Leeworthy (1986) 
Leeworthy (1997) 
Leeworthy (1994) 
EERG(1998) 
Leeworthy (1999) 
All Florida 
All Florida 
Florida Keys 
Clearwater Beach 
Honeymoon Island 
Pinellas County State Recreation 
Area 
Daytona Beach 
Hugh Taylor Birch State Recreation 
Area, Fort Lauderdale Beach 
St Andrews State Recreation Area 
St George Island State Park 
Gulf Islands National Seashore 
Visitor 
Resident 
Visitor 
ResidentA'isitor 
Resident/Visitor 
Resident/Visitor 
Resident 
ResidentA'isitor 
Resident/Visitor 
Resident/Visitor 
ResidentA'isitor 
Resident/Visitor 
$54.00 
516.08 
$46.08 
$67.00 
$70.00 
$18.61 
$22.75 (using a Random Utility 
Model, RUM) 
$32.06 
$34.27 
$47.76 
$42.59 
$31.19 
Source: Presentation of travel cost data only from Bell (1999). 
Note: USD = United States Dollars. 
12.9 Other coastal resource recreation values in Bell's Digest 
The Bell's (1999) Digest also helps in comparing different natural and en-vironmental 
resources on recreational or tourism grounds within the state of Florida, whether considered 
appropriate for ecological reasons or not. For example recreational -visits to natural reefs in 
Florida ranked well above artificial reefs on a per person per day basis. For natural reefs 
people were willing to pay per day between $74.71 to $109.62 Unites States Dollars (Milon 
and Remal 1995) versus between $0.24 to $16.44 for artificial reefs (Bell et al. 1998 and 
Milon 1988). Some of the highest willingness to pay per day for natural resources in Florida 
included: 
. $149 to $460 per person per fish caught per day at fridian River for Lagoon Redfish 
(Andorfer and Bockstael 1986); 
. saltwater marsh wetlands of the Atlantic Ocean off the Florida coast used by recreational 
fishers has been valued at $826/acre/year (The magnittide of total willingness to pay 
depends on how often on average people visit, for how long and how many people use the 
resources); and 
• King Mackerel fishing from Charter Boats for residents and visitors in the Gulf of Mexico 
at $269 to $982 per day. 
132 The Envalue site provides more than just use values. It provides an array of values for various non-market goods and not just 
natural resources. 
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Overall beaches rank highly on a per person per visit basis compared with other recreation 
resources'". Given the relatively larger number of visitors to beaches in any given period of 
time versus other recreational sites, beaches would appear to be one of the most highly valued 
recreation sites in the world. Before pursuing this assertion further by comparing beach values 
with those of forest and national park recreation, the prices paid for imperfect substitutes such 
as aquatic fun parks are considered. 
12.10 Comparison with imperfect substitutes 
Aquatic based amusement parks may be seen as a substitute, albeit imperfect, for a beach 
visit. The entry fees for such parks may offer some guidance as to the value people place on a 
recreational -visit to the beach. 
Ocean Dome, the world's biggest indoor beach resort at Miyazaki on the east coast of Japan's 
most southerly main island, Kyushu, provides an example of a human made beach 
environment. Ocean Dome has the following facilities: 
• a wave machine; 
• street cafes; 
• bars, restaurants, and shops; 
• cmshed marble from China to act as sand that does not stick to the skin; 
• a tropical forest juxtaposed the beach; 
• lifesavers patrolling the 120m long beach; and 
• a refractable roof that ensures a constant air and water temperature of 30 and 28 degrees 
respectively. 
Despite Lunn's (2001) criticism of the financial success of such ventures by including a 
reference to the then defiinct Yokohama Wild Blue indoor beach and wave machine complex 
near Tokyo, Ocean Dome remained open. Lunn (2001) indicated that its lack of success may 
in part be because of its poor sfrategic geographical positioning being 900kmm from Tokyo 
and nearly as far from Osaka, and the availability of free substitutes nearby - Pacific Ocean 
beaches only 200m away. 
Lunn's example of the poor financial performance of aquatic parks may point to the inability 
of human made stmctures to mimic the natural environment for recreation. However, the park 
remains open, and aquatic parks are large in number all around the world with some multi-
national corporations providing such services. The Ocean Dome management has rationalised 
the operation since, only opening certain times of the year when demand is higher (and at 
Hundloe found that there were estimated to be 486,200 Australians over the age of 15 visiting the Great Barrier Reef in North 
Queensland and its adjacent coastal centres in the year ending April 1986. In 1985 there were estimated to be 182, 700 
intemational visitors. In 1986, Hundloe (1990) estimated the consumer surplus of domestic visitors to the Great Barrier Reef and 
coastal centres to be $117,500,000 per annum and for intemational visitors $26,700,000. Using the figures provided by Hundloe 
(1990) the consumer surplus per person per annum for intemational visitors is $242 while for Australian visitors it is SI46. 
Hundloe (1990) also valued visits to coral sites per se using a contingent valuation survey (convergent bidding approach) by 
'Reef region' visitors to be over $8 per adult visitor. Hundloe (1990) refers to other studies on the economic values of specific 
reef sites and coral reef based activities. A sample of the Australian population was also undertaken using the Contingent 
Valuation Method to ascertain the value of the reef to vicarious users and was estimated at $45 million per annum, fragmenting 
to just over $4 per 'visit'. 
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least vanable costs can be covered), and have lowered and split the entry price from what 
used to be m the order of $80 according to Lunn (2001). 
Table 12-11 pro-vides the price in Ausfralian dollars for some of the aquatic fun parks around 
the world. Notice that the prices do not vary too much in the order of magnitude of lO's of 
dollars. However, the Orlando site does appear, once considering exchange rate differences, 
very expensive for an Ausfralian tourist. Prices are not directly comparable with consumer 
surplus measures as consumer surplus is that value above price but below the maximum 
amount people would be willing to pay. Nonetheless, these values do offer a point of 
reference for comparison with the values attained for beach recreation. 
Table 12-11: Comparative Aquatic Park entry fees, Australian dollars 2001-2002 
Pah< 
Ocean Dome, Kyushu, Japan 
Wet 'n' Wild Water World, Gold Coast, 
Australia 
Wet 'n' Wild, Orlando, Florida, USA 
Wet 'n' Wild, Sao Paulo, Brazil 
Notes and sources: Japan: www.seapaia.co 
One day 
Adult 
$38 
$33 
$58 ($29.95 USD) 
$24 
jg , Rest of parks entry 
www.wetnwild.com as at 22/12/01. Exchange 
http://vtTvw.economist.com/markets/currencv/fullconverter.cfm . 
Cfilld 
$28 (ave. of 2 price categories) 
$21 
$46 ($23.95 USD) 
-
fees are sourced from the intemet: 
rates used in calculations 
Season/Annual Pass 
Adult 
$75.86 
$115 
Nil 
-
www.wetnwild.com.au ; 
here are from 
12.11 Comparison of beach values and visits with those of forest and national park 
recreation 
It was asserted above that overall given the relatively larger number of-visitors to beaches in 
any given period of time versus other recreational sites beaches would appear to be one of the 
most highly valued recreation sites in the world. 
In order to substantiate the claim that beaches are one of the most highly valued recreational 
sites, for the more specific case of Ausfralia, the following comparisons are made. Firstiy, 
consumer surplus measures attained for national park and forest recreation are offered for 
comparison with those beach values attained by this thesis. Secondly, day hips to beaches are 
compared with those of national parks. Thirdly, ovemight domestic visits and intemational 
-visitor numbers and expenditure associated with beach -visits are compared with that 
associated with national parks. 
12.11.1 National park and forest recreation values 
The values attained for beach recreation may be ftirther compared with values attained for 
national park and forest recreation. Table 12-12 outiines some of the consumer surplus use 
values for forest and national park recreation in Ausfralia. 
While the values for national park and forest recreation are not broken into tourist and 
resident components of demand, the values for beach recreation by tourists and the general 
sample for Mooloolaba beach lie above those presented in Table 12-12. Those for resident 
beach users lie within the range of values presented in the table. These comparisons are made 
taking into account the time value of money. Also note the number of visits taken to various 
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national park and forest areas in Ausfralia. A comparison of beach visits -with those of 
national parks and forests is considered next in order to make a sound comparison of the 
relative use values between the two types of recreation resources. 
Table 12-12: Australian use values for forest and national park recreation 
Author 
Bennett (1995) 
Blackwell and 
Asafu-Adjaye (1997) 
Driml (2002) 
Economic 
Associates (1983) 
Gillespie (1997) 
Hundloe et al. 
(1990) 
Read Sturgess and 
Associates (1994) 
Year 
1995 
1995 
1994 
1983 
1995 
1986 
1994 
Site 
Donigo NP, NSW 
Gibraltar Range 
National Park (NP), 
New South Wales 
(NSW) 
Noosa NP, Qld 
Wet Tropics World 
Heritage Area (Qld) 
Green Island, Great 
Barrier Reef, 
Queensland (Qld) 
Minnamurra 
Rainforest Centre, 
Budderoo NP, NSW 
Frazer Island, Qld 
Grampians NP, 
Victoria 
Method 
TCM 
TCM 
CVM 
Travel Cost Method 
(TCM) - zonal 
Contingent 
Valuation Method 
(C-VM) 
TCM 
TCM 
TCM 
Value/day visit 
(1998 Australian 
dollars) 
$35.25 
$19.70 
$5.24 
$55/visitor-day 
$38 
(for natural and 
human-made 
facilities) 
$29.02 
$16 
$19.54/visitor 
day'34 
Number of 
visits/year 
158,824 
42,105 
1 - 1.5m visitor days 
1.7 to 3.4m visitor 
days 
-
139,285 
190,000 visitors 
3,055,556 visitor 
days or 725,000 
people 
Source: First 4 references: Manipulation of material from Envalue site of the New South Wales Environment Protection Agency 
(al. www2.eDa.nsw.eov au/envalue/ provides summarised details of articles, references and source for Consumer Price Index. 
12.11.2 Beach versus national park day trips 
In 1999 according to Bureau of Tourism Research (Courier Mail 2001) going to the beach 
was the most favoured acti-vity for the Ausfralian day trippers representing 25% of day trips 
taken as depicted in Table 12-13. Ausfralian day-trippers undertook 170.9 million day trips at 
a cost of $11.9 billion in 1999. However, ovemight visitors spent three times the amount of 
day-trippers. 
Table 12-13: Comparison of percentage of Australian day trips to the beach with national 
parks 
Activity 
Going to the beach 
Pubs, clubs and discos 
Visiting national parks, bushwalking, rainforest walks 
Percentage (%) 
25 
21 
13 
134 According to the National data standards set by the Australian and New Zealand Environment and Conservation Council 
(ANZECC) Working Group on National Parks and Protected Area Management (NPS Victoria 1996) person-visit days is one of 
the preferred measures of visitation to protected areas. In some cases there is little difference between a person visit day and a 
day visit except where a person visits a site more than once in a single day and is counted as more than a single day visit. There 
can be considerable difference between a visit and a day visit as a visit can occur over a number of days. 
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12.11.3 Beach versus national park visits 
Even at the State level the results for Queensland are similar. According to Tourism 
Queensland (2000a) 'going to the beach' ranked highly with 34% of domestic -visitors 
undertaking this activity. Visiting national parks did not receive a mention. For intemational 
visitors to Queensland going to the beach again ranked well above -visiting national parks with 
73% versus 58% of respondents participating in these acti-vities respectively'^^. For the 
Sunshine Coast the disparity is the same. The most popular activities for intemational -visitors 
to the Sunshine Coast were going to the beach and shopping for pleasure both accounted for 
85% of intemational tourists while visiting national parks accounted for 70% (Tourism 
Queensland lOOOhy^^. 
According to the BTR (2000), m total, intemational visitors to Ausfralia spent almost a billion 
Ausfralian dollars more from visits to beaches than to national parks in 1998. Intemational 
visitors who as part of their trip included beach -visits as an acti-vity spent a total of $5,581 m 
Ausfralian dollars while those who undertook national park visits spent a total of $4,639m. 
Beaches had nearly half a million more intemational -visitors in 1998 with 2,372,629 
intemational -visitors frequenting Ausfralia's sandy shores while national parks had 1,893,908 
visitors'^''. 
Figure 12-2 depicts the expenditure of intemational -visitors to Ausfralian for beaches versus 
national parks in 1998. Note the large expenditure of United States (US) -visitors as compared 
with Figure 12-3 where the number of -visitors from the US is not as large as from other 
countries. Also note in Figure 12-2 that Asian visitors spend more -visiting beaches than 
national parks, while those from North America and Europe and other countries appear on 
average to spend slightly more at national park acti-vities. However, the numbers are in the 
same order of magnitude so these conclusions would need to be tested further. 
Intemational visitors to Ausfralia spend almost a billion dollars more on their visits that 
include beach rather than national parks visits. Given Asian visitors are more likely to spend 
more on beach activities in their visits than national parks, this may provide information for 
tourism managers about targeting their promotional programs. 
Figure 12-3 illusfrates the origin and number of intemational visitors to Ausfralia broken into 
whether they visited a beach or national park as part of their visit in 1998. Note the difference 
between the expenditure and number of visitors from various intemational origins by 
comparing Figure 12-2 with Figure 12-3. While United States visitors to beaches are the 
fourth and third largest in number for beaches and national parks respectively, their 
expenditure in Ausfralian dollars is exceedingly the largest out of all origins. Conversely, 
while Japanese visitors are the largest in number to beaches and national parks their 
expenditure ranks seventh for beaches and sixth for national parks. Similar comparisons can 
be made with other origins of intemational -visitors. These comparisons pro-vide important 
sfrategic information to tourism market decision makers. 
' ^ ' Percentages add to more than 100% because respondents can participate in more than one activity. 
'36 Ibid. 
'3 Tliese visitor number figures here do not represent the total number of person visit days as defined in Footnote 134. Person 
visits days for both sites are expected to be much larger than these figures depending on the length of stay for intemational 
visitors in Australia. 
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Figure 12-2: Expenditure of international visitors to Australia 1998 by origin, beaches versus 
national parks 
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Figure 12-3: Number of international visitors to Australia by origin, 1998, beacheses versus 
national parks 
(0 
o 
-« 
• > 
0} 
E 
3 
450,000 
400,000 
350,000 
300,000 
250,000 
200,000 
150,000 
100,000 
50,000 
^ 
..nr I Go to the beach I Visit National Parks 
Country of residence 
E 
o 
•o 
O) 
c k 
OJ 
'c 
3 
c 
(0 
0 
o. 
o 
3 
o 
o 
Source: BTR (2000). 
Note in Figure 12-3 that across all origins of intemational visitors those who included a beach 
-visit exceeded those who included a national park -visit. One explanation for this may be that 
beaches are on average geographically closer to the main entry point cities in Ausfralia as 
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compared with national parks'^^ Notwithstanding access issues, beaches are still a more 
popular destination than national parks for Ausfralia's intemational tourist market, in addition 
to Ausfralia's domestic day tirp market. 
12.12 Summary, conclusion and preliminary recommendations 
This chapter has estimated the value of beach recreation using the individual fravel cost 
method. The thesis used a truncated negative binomial model that included time costs in 
addition to the costs of fravel to estimate the demand for beach -visits. The tmncated negative 
binomial model is preferred to the tmncated Poisson model in cases of overdispersion and 
overcomes problems associated with tmncation, sample selection and the discrete nafrire of 
count data. A decision framework was de-vised for whether or not to include the main or side 
trip of a respondent's -visit. Where a -visit to the beach was the main purpose of their trip the 
main trip costs were included. Exact distances and times for a retum trip from the 
respondents' postcodes were calculated and used in place of respondents' estimates. Where 
postcodes were not provided the respondent's estimate was used. 
The Ausfralian sample was split into two sub samples, one for residents and one for -visitors 
(tourists). This improved the performance of the models and helped to identify a number of 
differences between the two groups over their preferences for beach recreation. 
A number of explanatory variables were regressed on visits. Income was found to be 
negatively related to visits but it was only significant in the overall sample for the negative 
tmncated binomial model and for the ordinary least squares model using fuel costs of fravel 
only. This is confrary to economic theory and was explained in the pre-vious chapter. People 
on higher incomes, while ha-ving a higher capacity to pay for beach recreation are likely to be 
tourists and thus may live further away than residents and have less time to visit. For tourists 
it typically takes longer and costs more to take a -visit and they may be working longer hours 
to eam a higher income. On-site time and expenditure and income were found to be more 
relevant in explaining tourist beach -visits than those of residents. Both off-site fravel 
expenditure and time are relevant in explaining both tourist and resident beach days. Time 
was valued as a function of the respondent's household income. 
The larger a respondent's party size then the less likely are they to take a visit. This finding 
may explain the fransaction costs and logistical problems associated with co-ordinating large 
groups. In the case of tourists who are faced with on average a larger fravel cost they may 
require a larger group size to make the trip worthwhile. 
Altemative beach recreation sites were found on average to be complements for tourists and 
substitutes for residents but these results were not found to be significant. If a respondent was 
full-time employed then they were likely to take fewer visits. 
Travel costs had the expected negative relationship with number of visits. Interestingly it was 
found that tourists and residents might freat on-site costs differently. In confrast to tourists, 
residents were found to freat on-site costs as an investment. The more a tourist was to spend 
'•'^ The ease of access to natural recreational resources such as beaches to coastal towns and cities may also call for greater 
amounts or preservation of natural areas close to the coast and coastal communities as discussed by Blackwell and Asafu-Adjaye 
(1997) and Blackwell (1995) and as discussed in Chapter 2. 
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on-site per visit then the less likely they were to take a -visit. Despite this, these on-cost 
coefficients were not significant and cannot be relied on. 
Consumer surplus measures per person per visit were calculated as $199.95 for the entire 
sample, $17.41 for residents and $107.75 for -visitors. A new, innovative and rapid method of 
estimating the number of -visits was described for Mooloolaba beach. This rapid estimation 
method may be useful for establishing or checking beach -visitation at other sites. The annual 
number of -visits attained through this method was 538,329 for Mooloolaba beach and was 
close to that estimated by Lifeguards based on daily counts of 512,995. Multiplying the 
estimated number of annual visits to Mooloolaba beach within each sub sample category by 
their respective CS measures per person per visit pro-vided annual beach recreation CS 
measures for the entire population of users, tourists and residents. These measures were then 
adjusted to take account of the bias resulting from omitted variables or from random 
preferences or measurement error. The annual consumer surplus interval estimates for beach 
recreation at Mooloolaba were for the overall sample: $667m to $ 1,056m; for residents: 
$117m to $188m; and for -visitors: $153m to $256m. These benefits in perpetuity represent for 
Mooloolaba beach a present value in 1999-2000 Ausfralian dollars of $10.8b, $1.9b and $2.6b 
for the entire sample, residents and -visitors respectively. 
The above per person per -visit and annual measures of CS were then compared with similar 
measures of beach recreation from overseas and in Ausfralia. The Mooloolaba estimates were 
found to be within the bounds of these other studies. Limitations with these types of 
comparisons include: that beach and user characteristics differ from site to site, as do thefr 
locations to urban areas; and studies from the past will not necessarily reflect changes in 
demand across time, even where adjustments are made for the time value of money. 
The values of other highly appraised coastal recreation resources were found to lie above 
those of beach recreation on a per unit of consumption basis but are not expected to be larger 
when aggregated across their total units of consumption. Comparisons were also made with 
prices paid for imperfect man made substitutes such as aquatic fun parks around the world. 
While prices paid are not directly comparable with consumer surplus measures, the values 
from this study were found to be of a similar order of magnitude. 
Further comparison was made between those from forest and national park recreation. Again 
the values for tourist beach recreation were of the same magnitude or higher. Expenditure and 
the number of visits to beaches were compared with those of national parks for intemational 
tourists. Beaches are more popular and accme more intemational expenditure than national 
parks. In 1999 for Ausfralian day-trips going to the beach was a more popular acti-vity than 
going to a pub, club, disco or national park. In terms of passive-use values beaches appear 
from the evidence presented in this chapter to be more valuable than national parks or forests. 
Notwithstanding national parks may have high non-use values relative to their recreational 
values, the findings of this chapter do pro-vide some e-vidence to suggest that more attention 
and resources than currently received from public authorities and research organizations may 
be required for beaches. Therefore, it may be necessary for sufficient funds and resources to 
be allocated to ensure that the benefits from beach services to the community, including 
recreation, tourism, social and societal values (as discussed in Chapter 2) are maintained and 
enhanced. Even though Commonwealth and State govemments contribute to local 
govemment funds, the sufficient re-allocation of funds and resources towards maintaining and 
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enhancing beach services may warrant more than just direct local govemment input, because 
the benefit spheres of beaches extend to the State and National levels. The United States has 
acknowledged this by ha-vrng local, state and federally managed and serviced beaches. 
In the concluding chapter of this thesis a recommendation is made to establish a separate 
agency from the Environmental Protection Agency to be directly involved in managing 
Queensland's coastal foreshore resources. If this is not immediately suitable then an inquiry 
should investigate the importance of beaches to the State of Queensland. This would identify 
where resources and fiirther research need to be directed. An assessment of beach non-use 
values would also prove useful in analysing the importance of beaches relative to national 
parks. As was shown in Chapters 1 and 2, many of the conservation and preservation values 
of beaches are unknown and thus future research would require the skills of experts other than 
economists. 
Another area for extension of this research is to conduct a fravel cost study using the data 
collected from beaches in the United States for comparison with that obtained from the 
Ausfralian survey and other United States studies. 
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13 Site selection, service preferences, swimming on 
unpatrolled beaches, 'life and limb' and benefit 
transfer 
13.1 Introduction 
In this chapter findings and areas for future research that have not yet been outlined in the 
thesis are discussed. Key policy issues such as how the funding of safe bathing services may 
evolve in the fiiture are considered. Recently on Ausfralian beaches, there has been an 
increasing tendency for volunteer lifesavers to pafrol alongside paid lifeguards. Traditionally 
lifesavers have pafrolled on weekends and lifeguards during the working week. The outcomes 
from the survey of Ausfralian beach users (infroduced in the previous chapters of this part) 
about the type of services beach users may prefer are presented. 
Gaming licences have provided some clubs in Queensland with unprecedented autonomy in 
how they operate requiring less funding from govemments and from the state and national 
levels of Surf Life Saving. Beach users were questioned directly about these policy issues and 
asked for their opinions. 
Another perplexing area of concem for lifesaving authorities may be why people swim on 
unguarded beaches. This question is cmcial to attempting to resolve the problem of surf 
drownings in Ausfralia because almost all drownings occur outside the safe bathing area. 
What are people's reasons for bathing outside the flagged area and how often do they do it? 
As will be shown, the outcomes from the analysis of the survey data are confrary to a priori 
expectations. 
Lastiy, a number of areas for future research are previewed. What is the correct measure for 
assessing the value of life and limb for surf life saving? What are some of the measures of life 
and limb implied through the decisions of the lifesaving movement and local govemment 
lifeguard services? What are the types of voluntary and involuntary risks that beach users face 
and are lifesaving services addressing the relevant risks? Can benefit fransfer automate the 
inclusion of non-market values into govemment decision making over coastal resources? 
These are some of the types of questions that may be addressed in future research whether 
applied or theoretical. 
13.2 Other interesting findings from the survey 
A number of statistical results that have not been discussed elsewhere in the thesis or have not 
been discussed to a necessary level of detail are now addressed. In particular, the reasons for 
beach selection, preferences for the types of lifesaving service provided, preferences over the 
use of gaming licenses to help fund lifesa-ving services, and questions relating to why and how 
often people swim on unguarded beaches have not yet been considered. 
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13.2.1 Reasons for beach selection 
The wild, natural and unspoilt aspects of the beach en-vironment are an integral component of 
the beach visit experience for many beach users (Pitt 1992). For this thesis, the beach surveys 
included a question asking respondents what the most important factor was in thefr beach 
choice decision. This was asked of a total 153 respondents across Mooloolaba (139) and 
Kawana beach (14). Of those almost 35% stated that the natioral en-vironment, calm and safe 
surf conditions, cleanliness of the beach and surrounds and peace and quiet were most 
important in their decision to choose to -visit Mooloolaba or Kawana beach specifically. A 
further 6% rated these aspects of the beach equally most important as ha-ving a safe bathing 
area. The pro-vision of a safe bathing area was most important to almost 31% of respondents 
in their decisions to -visit the beach. Safe bathing area was required to be ranked by all 
respondents on a scale of 1 to 10, 1 being least important and 10 being most important. Safe 
bathing had a mode of 10, median of 8 and an average of 6.7 indicating its left skewed nature. 
The second most frequent ranking for safe bathing was held equally at 8 and 1. If the 
categories safe bathing area and surf conditions are combined then 52%) of respondents found 
these reasons most important in their decision to visit the beach. 
13.2.2 Preferences for type of service provided 
As presented at Part C) of the survey questionnaire at Appendix AlO.l, respondents were 
asked about thefr preferences for how lifesaving services were provided. A number of details 
were provided to respondents including the distinction between those who are paid 
professionals: lifeguards (blue and white uniforms); and those who are qualified volunteers; 
lifesavers (red and yellow uniforms). There were also some details on the respective levels of 
experience and membership of lifesavers and lifeguards and the benefits resulting from 
ha-ving one or the other or both services. 
Respondents were presented with details on a small subset of possible options including the 
traditional mixed system, the new mixed system, and a professional lifeguard service only. 
The fraditional mixed system includes volunteer lifesavers on weekends and professional paid 
lifeguard services during the week. The new mixed system was described to respondents 
using an example from Mooloolaba beach where the voluntary lifesaver pafrol on weekends is 
supplemented by a professional lifeguard to the southem end of the beach. The lifeguard 
helps the lifesavers and the lifesavers typically provide a few members to help pafrol with the 
lifeguard. The wages of the lifeguard are paid for out of some of the revenues of the 
commercial operations of the surf club: its bar restaurant and gaming facilities. A fially 
professional lifeguard service would involve having paid lifeguards only pafrolling the beach 
on weekends and weekdays. 
As depicted in Figure 13-1, beach users as a majority preferred the new mixed system 
capturing 62% of respondents with the caveat that the professionals do not cause harm to the 
development of the volunteer movement. If particular clubs or communities could not afford 
such a system then the next most preferred option is the traditional mixed system accounting 
for 31% of respondents. Beach users indicated strong ties with the volunteer movement and its 
evolution and survival in the future because of the benefits it provides to the individuals 
involved and the broader community. Similarly 88%o of beach users surveyed in the United 
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States who currently receive fiilly professional, paid lifeguards services would prefer the 
infroduction of a volunteer movement. 
A fully professional lifeguard service was ranked least preferred only capturing 5% of users. 
About 1.4% of respondents were unsure about which system they preferred. These findings 
are confrary to what was reported in some newspapers from Queensland and Melboume in 
2000 {The Daily Examiner 4 Jul. 2000, p. 6; Observer 4 Jul. 2000, p.9; News Mail 4 Jul. 2000, 
p. 14; Daily Mercury 4 Jul. 2000, p. 8; The Age 4 Jul. 2000, p. A4; Daily News 4 Jul. 2000, p. 
3; Queensland Times 4 Jul. 2000, p. 3, Courier Mail 4 Jul. 2000, p. 9). These newspapers 
incorrectly reported that respondents preferred a fully paid professional lifeguard service. 
Figure 13-1: Beach user service preferences 
fully paid lifeguard unsure 
5.2% 1.4% 
new mixed system 
62.3% 
traditional mixed 
31.1% 
13.2.3 User preferences for the use of gaming licenses to help fund lifesaving activities 
The percentage of responses to a question asking respondents whether surf clubs in other 
states should have access to gaming licenses to fund their operations is provided in Figure 
13-2. It was suggested that respondent's weigh-up the positive aspects of surf clubs ha-ving 
better access to funds against the social ills that may results from gambling in society. The 
question was asked of all Ausfralian sample members except for those from Cottesloe. 
Backgroimd information provided in the questionnaire is pro-vided at Part E) of the 
questionnafre pro-vided in Appendix AlO.l. 
As can be seen in Figure 13-2, the majority (81%)) of respondents preferred the infroduction of 
gaming licenses to help fund lifesaving clubs in other states where they presently do not exist. 
Only 14%) believed that access to gaming licenses was inappropriate and 4% were undecided. 
A common reason why people agreed with the infroduction of gaming licenses for surf clubs 
in other states was that 'pubs and other facilities presently have them, so why shouldn't 
organizations such as surf clubs that provide a community service?' 
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Figure 13-2: Whether respondent's believed surf clubs in other states should have access to 
ganning licenses (n = 242) 
No 
15% 
Undecided 
4% 
Yes 
81% 
13.2.4 Whether respondents swim on unguarded beaches, if so why and how often ? 
Respondents were asked whether they would ever swim on an unpafrolled beach. It was found 
that 57% (n=143) of respondents have swum on an unpafrolled beach. Only 43% (n=106) of 
respondents indicated that they would not swim on an unpafrolled beach. Of those who would 
swim on an unpafrolled beach, it was found that the mean, median, and mode number of times 
a year they would do this were respectively: 37, 7 and 2. The data appear to be right skewed 
so the median is probably the preferred measure of cenfral tendency. 
Figure 13-3: Reasons for swimming on an unpatrolled beach 
Convenience and non 
urban beaches 
10% 
Solitude, less 
crowding or privacy 
12% 
No patrol, outside 
patrol hours 
11% 
Other Nil 
8% 1% 
Particular activities 
e.g. surfing, to cool 
down 
19% 
Assess surf risks, 
take precautions e.g. 
stay close to shore 
20% 
Assess surf risks eg. 
if safe 
19% 
Of those respondents who would swim on an unpafrolled beach, a fiirther question was asked 
as to why they would undertake such an activity. The reasons why respondents ventured in to 
the water were diverse and are provided in Figure 13-3. The most popular response was to do 
with some form of risk assessment either about the respondent's ability to look after him or 
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herself in the water or about the surf conditions themselves. The group of responses second 
most popular were to do with undertaking particular activities, especially surfing, to cool 
down or enjoy the beautiful surrounds. Surfing can only be undertaken outside the flagged 
area as it conflicts with swimming or bathing. The next most popular collection of responses 
was to do with group dynamics e.g. respondents wished to achieve solitude, less or no crowds 
on the beach and in the water, and privacy. Next were responses to do with no pafrol being 
provided, or that it was outside of pafrol hours or season. The last major grouping of 
responses was to do with time and access including convenience and that the beaches were 
away from urban areas. Some respondents provided more than one reason and only their first 
reason was used in this analysis. 
13.3 other areas for research 
There are a number of areas of inquiry that have not been covered in previous chapters that 
are addressed now. They also lead to areas for future research. These areas include: how risk 
and uncertainty are incorporated into willingness to pay surveys; value of life and limb and 
safe bathing services; benefit fransfer and the value of life. This list is not an exhaustive list of 
possible areas of future research for economists. For example another area for applied 
research is an investigation into the insurance aspects of lifesa-ving including public liability 
insurance. 
13.3.1 Risk, uncertainty and willingness to pay 
Comments made by various individuals at a presentation of preliminary thesis results 
questioned whether actual risks, in confrast to perceived risks should be assessed in an 
analysis of whether lifesaving and lifeguard services should be increased or decreased. 
Perceptions of reductions in risks from the provision of an exfra lifeguard or lifesaver may be 
reflected in individual assessments of willingness to pay (WTP). 
Other commentators thought a consideration of risk important to the thesis. Information on 
the actual relative risks of a beach visit such as drowning, shark attack or blue bottle sting 
were compared -with other risks such as from a car accident. Such a comparison however, was 
difficult to convey to a layperson audience in a relatively short period of time. This resulted in 
the survey questionnaire extending to 20 minutes (and in some cases 30 minutes) instead of 
about 10 minutes. The survey instmment became unmanageable. The relevant questionnaire 
is pro-vided in Appendix A13.1. Part C) of the questionnaire, on how respondents value 
lifesaving services, is the relevant section. Table 1 and Table 2 in the questionnafre were 
presented to respondents to provide information on the relative risks for beach users and the 
magnitude of risk reduction resulting from exfra beach safety services'^^. While the expected 
risk reductions resulting from an exfra lifesaver and associated equipment were minor (as 
shown in Table 2 of the questionnaire) 65%) of respondents still perceived this to be of value 
to them. Therefore, while the actual expected risk reduction may have been negligible, 
respondents still either perceived the risk reduction to be greater or as a precautionary 
principle or option value still valued the exfra service. It is difficult to assess the reduction in 
' ^ ' Specific types of user groups may be more exposed to risks than others given the nature of their activity. For example, an 
individual who tends to undertake activities outdoors may be more susceptible to skin cancer than an individual who spends most 
time indoors and takes the necessary precautions when outside such as wearing sun cream and a hat. 
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risk ex ante relative to an assessment ex post. Direct comments from respondents indicated 
that the matenal was superfluous and the instmment 'too long' and this may also explain the 
divergence of people's behaviour from that expected. There is some disparity between the 
theory of survey design and its efficient and practical implementation. However, an area for 
future research would be to compare in more detail the results obtained from the assumed 
'more informed audience' (n=20) with those of a 'less informed audience'. The non-market 
valuation literature may also provide e-vidence of a general nature on this matter. 
WTP for a risk reduction is the relevant economic measure used to value improvements in 
safety as suggested by many authors in the literature. Mishan (1988) explicitiy dealt with the 
issue of valuing 'life and limb' and clearly states that the compensating variation (CV), which 
is equivalent to WTP for a reduction in risk associated with a resource change, is the correct 
measure for valuing 'life and limb'. The term 'life and limb' refers to a loss of a human life or 
a limb or similar injury. 
Specifically, both Landefeld and Seskin (1982) and Linnerooth (1979) cite Mishan (1971) for 
his explicit consideration of various approaches to valuing a life. It may be helpful to consider 
what is meant by the term 'value of human life': 
It is important to clarify what is meant in this paper by the provocative term "value of human 
life". Since the analyst is concemed not with the rescue of named individuals (or, for that 
matter, with sentencing of named persons to certain death) but -with marginal changes in 
individual risk levels, a more appropriate term would be "value of risk reduction". Yet any 
allocative decision that affects individual risk levels does implicitly place a priority or a value 
on human life, and a major purpose of the cost-benefit calculus is to make these values explicit. 
In other words for a small probability of loss there is a conceptual value of life which, when 
multiplied by this probability, yields the maximum a person would be willing to pay for the 
stated improvement in his [or her] survival chances. (Linnerooth 1979, p. 55) 
In other words in a world of scarce resources we are forced, even if it is done so implicitly 
and not knowingly, to place a value on people's lives especially when those persons are not 
known. Society is prepared to pay much more in order to save a life that is known to be in 
peril than it is for a statistical life where those persons who are in peril are unknown a priori. 
Linnerooth (1979, p.55, note 9) cites Fried (1969) and Raiffa (1976) for this observation. In 
fact Raiffa calls such a practice as the "murdering of statistical lives" and calls for these frade-
offs to be made much more explicit. 
7 3.3.2 Life and limb at the beach 
When indi-viduals -visit a beach they do so voluntarily and incur the risks involved in visitation 
voluntarily. Where risks are placed on individuals involuntarily then these risks need to be 
taken into account when assessing people's valuation to avoid such risks. If however, they are 
voluntary risks then people's valuation is net of risk. Mishan (1980) highlights the distinction 
between voluntary and involuntary risks by isolating four types of risks and thefr respective 
outcomes for their assessment: 
1. Voluntary direct physical risks (R') that people voluntarily assume whenever they buy a 
product or avail themselves of a service. Whatever is paid for the service is net of risks 
involved in using the service. For example when one buys a car one does so because the 
assumed benefits are greater than the costs of the risks involved. What is paid for the car 
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is net of the risks to the individual and from others. Hence, no subfraction for the loss of 
life need be placed on the benefit side because benefits to be measured are already net of 
risk. 
2. Involuntary primary and secondary direct risks 
3. Involuntary indirect or derivative risk 
4. Involuntary psychic derivative risk 
Such a framework could be used in future research to analyse the types of risks that beach 
users face and how safe bathing services affect these risks. This may be useful in an extended 
cost-benefit analysis of lifesaving services. 
13.3.3 Benefit transfer and the value of life 
Benefit fransfer (BT) in recent years has become a method for serious consideration in the 
evaluation of natural and en-vironmental resources in cases where similarities between 
comparable sites and valuation contexts can be made. It can save both money and time when 
used in the correct context. Garrod and Willis (1999, pp. 332-3) point out its use and 
limitations in the appraisal of fransport health and safety regulations: 
In some contexts, such as the appraisal of fransport, health, and safety regulations, the 'value of 
a small changed in risk' (VSCR) is readily fransferred between activities and policies to value 
lives saved. This standard value of life is usually apphed in valuing changes in safety across 
policies and any individuals affected. In this way the fransfer of a statistical average benefit 
estimate is routinely undertaken. 
Garrod and Willis (1999, p. 333) reveal in a footnote 
However, variations in the value of life abound as revealed in the implicit decisions of 
environmental and safety regulators. Recently, van Houtven and Cropper (1996) have pointed 
out for the EPA in the US, which administers the Clean Air Act; Clean Water Act; Federal 
Insecticide, Fungicide, and Rodenticide Act; and Toxic Substances Confrol Act; that: 
i) regulations under different Acts imply different values of life for cancer cases avoided, from 
$52 million for cancer cases avoided amongst pesticide applicators; and $49 million per case for 
asbestos regulations; 
ii) for afr pollution regulations to reduce carcinogens risks from vinyl chloride, benzene, 
inorganic arsenic, and radionuclides, $ 15 million per cancer case avoided if the risk was less 
than 1 in 10,000, both before and after the vinyl chloride decision of the US Court of Appeals 
for the District of Columbia in 1987, but for risks greater than 1 in 10,000 an infinite value of 
life; 
iii) these values were much higher than the value of life implicit in workers' occupational 
choices of about $5 million. 
Viscusi (1993) also documents the fremendous range of values of life from different studies 
using various methodologies to assess the value of avoiding risks. 
Garrod and Willis (1999) go on to suggest that where fatalities are rare often the application 
of BT does not account for age, income and other differences in indi-viduals. Jones-Lee and 
Loomes (1994, as pointed out by Garrod and Willis 1999, p. 333, f. 2) note that people value 
safety and risk differentiy and have different attitudes towards risk on a spectmm of risk 
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lovers to the nsk averse. Jones-Lee and Loomes (1994) found that people are WTP 1.75 time 
more to prevent a fatality on the London underground as compared to a road fatality. This 
simply reflects the different preferences and attitudes that people have towards different types 
of risks. Therefore the value of a life will and should differ depending on the differing 
preferences of people. There is no definitive universal value of life. This is a fallacy. Garrod 
and Willis (1999, p. 333) highlight '...psychologists have revealed that indi-viduals do not 
view different causes of death with equanimity, and have different values for avoiding death 
according to the particular context'. 
Other professions as well do not use a single universal fransferable value even in contexts 
where a universal value may be expected in use. For example, British law limits the liability 
of surgeons where the chance of serious unintended consequences of operations is remote at 
1% to 2 %. In Sidaway v. Bethlem Royal Hospital Governors (1985, 1 All E.R. 643 H.L.), a 
British court found that Mrs Sidaway, even though she had not been told directly of the 
remote risks involved, could not seek damages for being paralysed from a laminectomy. The 
operation was required to relieve back pain. This decision was made given the doctor had not 
been negligent and a typical patient might well have accepted the remote risks involved. 
American mle may have found in favour of the plaintiff. Here the process of averaging and 
ignoring individual risks occurs. This may be seen as sensible in the practical context of a 
damages case as Mrs Sidaway (and potential cases to follow) was (would be) seeking some 
form of compensation in an economic sense. Compensation or willingness to accept from the 
viewpoint of the plaintiff may have no upper bound. 
The European Union's assessment of benefits gained from water quality improvements is set 
at a standard value despite the fact that the probabilities of someone swimming in the very 
cold North Sea would differ to that of the Mediterranean Sea. This is an example of where BT 
is used in a regulatory and command and confrol system like the European Union. This 
evidences the fransferability of values often implicitiy accepted in the execution of 
govemment duty. 
As Garrod and Willis (1999, p. 333) highlight, whilst the validity and accuracy of BT is hofly 
debated in en-vironmental economics Brookshire and Neill (1992) argue that 'benefit 
fransfers are valid under well defined conditions', and that no one appears to suggest that BT 
is impossible. Thus the debate becomes one of limits of use and the protocol associated with 
BT. BT still remains a widely used method of evaluating the use of resources. It is 
inexpensive and in some contexts simple to use. Until extensive studies of the resources under 
question have been taken, BT may offer itself as an exploratory tool. It also provides 
reference values for comparison when other more extensive studies have been undertaken. 
BT may prove to be a useful tool in automating the inclusion of non-market values into the 
decision making process of govemment. It is potentially cheaper and quicker than a fiill-
blown study. The application of BT to resol-ving coastal foreshore and beach management 
issues is an area for fijture research. 
13.4 Summary 
This chapter has discussed a number of outstanding findings from the survey questionnaire 
used in this thesis to establish user preferences for beach services. It has also briefly 
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infroduced a number of areas of future inquiry that have not been discussed elsewhere in the 
thesis. 
It was found through analysis of the survey data that 52%) of respondents considered a safe 
bathing area and the surf conditions of the beach to be most important in their site selection 
decision. Safe bathing areas indi-vidually were most important to almost 31% of respondents. 
The natural environment, calm and safe surf conditions, cleanliness of the beach, and peace 
and quiet were most important to 35% of respondents in thefr decision to visit Mooloolaba 
and Kawana beaches. 
In terms of the type of lifesaving service provided, a majority of respondents (62%) preferred 
the new mixed system, where an additional lifeguard paid for by revenues raised from 
lifesaving club restaurant, bar and gaming operations supplemented the volunteer lifesa-ving 
services. Where clubs or local govemment authorities could not afford to pay for exfra 
services this then the fraditional mixed system of paid lifeguard pafrols during the working 
week and voluntary lifesa-ving operating on weekends was next preferred by 31%o of 
respondents. Only 5% of respondents would prefer a fiilly paid professional lifeguard service 
with no voluntary involvement. This was the least preferred option, confrary to what some 
newspapers in Ausfralia reported in 2000. The new mixed system may offer a way forward 
for extending services where funding is consfrained. Beach users indicated strong ties with the 
volunteer movement and its evolution and survival in the future because of the benefits 
volunteerism provides to the individuals involved and the broader community. Similarly 88%) 
of beach users surveyed in the United States who currently receive fully professional, paid 
lifeguards services would prefer the infroduction of a volunteer movement. 
When respondents were asked in thefr opinions whether surf clubs in other states should have 
access to gaming licenses to help fimd their lifesaving activities, 81%o responded in the 
affirmative. A common reason was that if hotels had access to gaming licenses then why 
shouldn't organizations like surf hfesaving clubs also have access to gaming licenses where 
they provide essential community services such as safe bathing. 
The issue of swimming on unpafrolled beaches was addressed in the survey also. It was 
discovered that 57% of respondents would venture into the water on an unpafrolled beach, 
doing so on average seven times per year. These results are confrary to a priori expectations. 
Tfre reasons provided for swimming on unpafrolled beaches were diverse with the main 
reasons being because people assessed the risks (39%o) and decided they were low or they 
adapted their beha-viour to the given surf conditions e.g. stayed close to the shore. 
Undertaking surfing or other acti-vities also ranked highly (19%) which is interesting as 
surfing cannot be done inside a safe bathing area. Other response categories included the 
desfres to gain solitude or avoid crowds (12%), convenience (10%), and the lack of safe 
bathing services (11%). 
Areas identified in this chapter for fiature research include: 1) How risk and uncertainty may 
be better incorporated into willingness to pay surveys. This chapter showed that the relevant 
measure in a willingness to pay study is what people were willing to pay for a specified 
reduction in risk. This measure is what was used in Chapter 10 in assessing the value of an 
exfra lifesaver or lifeguard. 2) Identification of the types of risks beach users face, whether 
voluntary or involuntary, and how lifesa-ving services attempt to reduce these risks. 3) The use 
of benefit fransfer in automating the inclusion of non-market values into govemment 
329 
decisions over coastal resources. This list is not exhaustive. For example an economic 
analysis of public liability insurance issues in surflifesaving is another area for fuUire, applied 
research. 
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14 Conclusions, implications and discussion 
14.1 Introduction 
The cenfral thesis of this dissertation was to test the hypothesis that ''services provided on 
beaches were not optimal, in particular surf life saving services, and that they can be 
improved'. This dissertation has attempted to address this hypothesis by considering the use, 
safe bathing services, conservation and erosion of beaches and coastal foreshores. The thesis 
has attempted to identify what economic theories may be useful in explaining the current state 
of these aspects of beaches. Because the hypothesis draws on the concept of optimality, it 
necessarily requires an assessment of costs and benefits of providing services on beaches. 
The theory of cost-benefit analysis was outlined in Chapter 4 and applied in a reduced form in 
Chapter 10. In Chapter 10 a marginal analysis was used to establish that the provision of 
lifeguards and lifesavers on beaches on the Sunshine Coast were less than optimal: the 
marginal benefits - as assessed through a survey which gained beach users' willingness to pay 
for additional services - exceeded an estimate of marginal costs. In addition, in Chapter 3, the 
legal framework goveming the management of beaches was reviewed and found to be lacking 
on several fronts. There were postulated to be no beaches preserved in perpetuity for complete 
non-use. Beaches do not enjoy national park status unlike some terrestrial wildemess areas 
and it was hypothesised that the beach face was suffering from a 'fragedy of the commons' as 
a semi-open access resource. Many non-urban beaches such as those on Fraser Island World 
Heritage Area are open to access by drivers of four wheeled vehicles. 
In Chapters 11 the relevant theory and in Chapter 12 an assessment of the consumer surplus 
associated with beach recreation at Mooloolaba were presented. The measures attained using 
a truncated negative binomial fravel cost model are an addition to knowledge, because such a 
study has not been conducted before on beaches on the Sunshine Coast. The measures 
provided in Chapter 10 also pro-vide new knowledge as they establish the relationships 
between what people are willing to pay for exfra lifesavers and lifeguards and a number of 
explanatory variables. Such an analysis has never been done before to the best of the author's 
knowledge. Also the values for exfra lifesaving and lifeguard services that are attained have 
never been measured before to the best of the author's knowledge, so these values offer new 
knowledge both to the economic profession and to coastal foreshore and beach decision 
makers. 
The results of Chapter 10 were publicised in the media and raised the awareness of the 
populus, coastal managers and politicians to the issue of whether the number of lifesavers and 
lifeguards provided on beaches were sufficient. Being a willingness to pay study. Chapter 10 
raised attention in the media about whether people would be prepared to pay to -visit the 
beach. Instead, the focus of this dissertation was to consider whether the services were 
valuable and whether they were being provided at their best levels. Typically, the information 
that is used to manage lifeguard and lifesaving services comes from the lifesavers and 
lifeguards themselves. To the best of the author's knowledge, this study constituted the first 
time that beach users themselves were able to convey their preferences for beach services, site 
selection and how services were provided through a willingness to pay (WTP) questionnaire. 
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The release of the WTP measures for exfra safe bathing services to the media focussed 
attention on how the services may be provided in a different manner to present provision and 
whether funding arrangements were sufficient and needed to be changed. Overall, a major 
component of the findings of this thesis, those relating to exfra lifesavers and lifeguards were 
put into the public domain for discussion and debate. This dissemination of the information 
from the thesis has been a contribution to the general knowledge and attention of the populus. 
14.2 Summary of the thesis and beach use and non-use values 
This thesis began with a discussion of the use and non-use values of beaches. Use and non-
use values are important in determining the optimal level of use of a beach such that total 
economic value is maximised for society. In Chapter 2, theoretical diagrams depicted cases 
where policy solely determined by use values may result in beaches being over-used and total 
economic retums not maximised. Part 1 of the thesis focused on the use and non-use values 
associated with beaches such as through beach conservation, recreation and prevention of 
beach erosion. Parts 1 and 2 identified from the literature that there had been little research 
conducted on the non-use values of beaches and on a demand model for beach recreation 
which included variables to account for the level of provision of lifesa-ving services. In Parts 
2, 3 and 4, the focus of the thesis tumed to use values, especially those associated with beach 
recreation and safe bathing. In Chapter 13, the focus of the thesis retumed to considering non-
use values when comparing the economic values of beaches and national parks. This 
concluding chapter retums to non-use values because non-use values remain a key area for 
future research. 
At the beginning of thesis, the background, scope, research problem and hypotheses, 
justification, methodology, outline and definitions were infroduced. In the outline five parts to 
the thesis were preluded: Part 1: The policy framework, beach use, conservation and erosion; 
Part 2: Methodology and literature review; Part 3: Surflifesaving, club goods and volunteer 
labour; and Part 4: Valuing lifesavers, lifeguards and beach recreation: Analysis and 
Empiricism. Now that each of these parts has been considered in detail, a summary of them is 
provided, dra-wing attention to the key findings. 
14.3 Part 1: The policy framework, beach use, conservation and erosion 
An economic study of coastal foreshore and beach management necessarily requires review of 
previous and current frameworks for coastal zone management. The first chapter of this thesis 
identified the limited role played by the Commonwealth Govemment in the history of coastal 
zone management in Ausfralia. The Resource Assessment Commission called for Integrated 
Coastal Zone Management as part of its 1993 inquiry. Since then the Commonwealth 
Govemment has only dealt with coastal zone matters as requfred under law and in a 
piecemeal fashion focussing attention on sites such as the Great Barrier Reef. Chapter 1 
concluded that an integrated multidisciplinary study of beaches and coastal foreshores was 
required with a combined ecological and economic approach. The thesis has attempted to 
assess and include non-market values into this policy framework and decision making process 
and by so doing has attempted to make a contribution to the knowledge of coastal foreshore 
and beach management. 
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In Chapters 2 and 3, key economic issues about the conservation and erosion of beaches were 
addressed but issues from other disciplines such as the law and geomorphology were also 
outlined. Together these chapters identified a number of deficiencies in the legal system 
goveming coastal foreshores and in past practices used to address the 'problem' of beach 
erosion. Namely, due to the myriad of legislation goveming the beach face and dunal system 
there may be a 'fragedy of the commons' occurring along Ausfralia's coastline. Very little is 
known about beach meio and micro fauna and flora and few studies have been conducted to 
assess the non-use values associated with beaches. Chapter 3 outlined a more complete 
'spectmm' of possible uses for our coastal foreshores from complete use such as defence 
bombing practice to complete non-use where beaches are reserved from human use in 
perpetuity. The complete non-use of beaches for the purpose of pristine preservation is a land 
designation not yet considered by policy makers. While the marine components of beaches 
may be captured by marine park status and many terrestrial parks are captured by national 
park status, beaches/?er se were not found to be captured by similar conservation instmments. 
Chapter 3 identified that beaches do have particular cmcial biological functions globally, 
acting as giant filters and digestive systems for the world's oceans. The natural processes of 
beaches in the past have been overlooked in beach replenishment projects. A postulated way 
forward for optimally preventing beach erosion was the use of buffer zones. Buffer zones for 
erosion confrol are used in current beach planning processes. 
14.4 Part 2: Methodology and literature review 
In Chapter 4 of Part 2, the implied methodology of the thesis - cost benefit analysis (CBA) -
was discussed and the steps involved in CBA's application were outlined. CBA has the 
advantage of still being useful to the practitioner in a reduced form. A qualitative assessment 
of benefits from the Gold Coast and Tweed river sand bypassing projects offered a brief 
infroduction to assessing the benefit side of the cost-benefit framework. Because this case 
study addressed beach erosion problems in the Gold Coast sand fransport 'cell', the case study 
linked with Chapter 3 about remedying beach erosion problems. In chapter 4, the concept of 
'value' was defined as being that which was important to society. In addition, non-market 
en-vironmental valuation was defended. If non-market valuation provided a more optimal 
provision of sustainable development than would have otherwise occurred then non-market 
valuation had been useful. 
In Chapter 5, the thesis moved from issues over beach conservation and erosion to a literature 
re-view of economic studies of beaches per se. Much of the literature was found to be about 
economic impact or non-market valuation studies for coastal protection or erosion abatement 
projects. The explicit beach literature was reviewed and there was found to be a paucity of 
studies that consider the relevance of a safe bathing en-vironment to beach recreation demand 
and site selection. Studies of optimal use and pro-vision were also reviewed which were usefiil 
as background material to answering the hypothesis of this dissertation. A table was collated 
on economic studies that address beach management. Preliminary models for WTP and 
recreation demand were synthesised and presented with expected signs of relationships 
between dependent and explanatory variables. 
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14.5 Part 3: Surf lifesaving, club goods, and voluntary labour 
A descnption of surf life saving was offered at the beginning of Part 3 in Chapter 6. The 
chapter identified a number of problems associated with surf life saving in Ausfralia - namely 
the number of people drowning on beaches. The existence of drownings on Ausfralian 
beaches raised the research question oft 'Why people swim on unpafrolled beaches and how 
often?' 
Another contribution of the Chapter 6 was to describe what services surf life saving offers in 
Ausfralia. 'Inside' services to members and 'outside' services to the community were 
identified. This descnption of services allowed a preliminary investigation into the 
excludability and rivalrous nature of such services. A broad range of community wide 
benefits associated with lifesa-ving were also discussed. The distinction of inside and outside 
services helped to identify two club theories in the following chapter: club theory which 
relates to the formation of clubs, that is the nature of surf life sa-ving clubs themselves, and the 
club theory as developed by Buchanan (1965) that accounts for the full spectrum of goods in 
society. As Buchanan described, this flill spectmm ranged from those that are completely 
exclusive pnvate goods where the membership base is one to those which are completely non-
exclusive pure public goods where the membership is infinite. 
The provision of safe bathing area is not a purely private nor purely public good: people may 
gain benefits from knowing that other people are safe even where they may not use the area 
themselves. Such non-use aspects may be classified as purely public in nature. A detailed 
infroduction to club theory and how it applied to surf lifesa-ving were offered in Chapter 7. 
For example it was found that a lifesaver or lifeguard offering themselves in a rescue or to 
attend to a first-aid case is a shared good whereas the information provided by the designation 
of a safe bathing area bears the characteristics of a local public good. No one is excluded from 
such information and the information may be shared locally without rivalry. The practice of 
raising red and yellow flags on poles so that any beach goer may locate the safe bathing area 
constitutes a conscious act by lifesavers and lifeguards to prevent rivalry between users or 
exclusion of users from knowing where the safest position is to swim on the beach. 
Surveillance duties for marine or terrestrial dangers may also have similar characteristics 
locally. 
The decomposition of surf life sa-ving services using club good theory also helped to analyse 
the ways that surf life sa-ving clubs provided their services and managed their resources. A 
foreseeable option for surf lifesaving clubs in Ausfralia in the fiature was to privatise some 
services to allow retums to scale from specialisation. For example, professionally paid 
lifeguards could pafrol beaches and lifesavers could simply undertake their sporting acti-vities 
without having to undertake their voluntary pafrol duties. Concessions from govemments may 
still be forthcoming, such as acquiring leases for public land on the coastal foreshore, because 
clubs may be able to pay for additional lifeguard services from thefr commercial operations. 
A caveat of such a scenario is that the volunteer component of surf lifesa-ving clubs is 
expected to be curtailed considerably (as is the case in the United States) and the associated 
benefits to society from ha-ving a voluntary movement may be curtailed. In addition, some 
clubs may not have the necessary commercial operations to pay for a purely paid lifeguard 
service, fri chapter 13 the results from the survey of beach users showed that a majority of 
respondents preferred a new mixed system of lifeguards and lifesavers working alongside 
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each other, with surf clubs or local authorities that could afford it supplementing services with 
paid lifeguards, as long as it had no adverse consequences for the volunteer movement. Beach 
users valued the volunteer services and the spillover benefits that such a service offered to 
society. If clubs or local govemment authorities could not afford the new mixed system then 
the fraditional mixed system was next most preferred. The fraditional mixed system involved 
volunteer qualified lifesavers pafrolling on weekends and fully paid professional lifeguards 
pafrolling during the working week. The survey data also indicated that a fully paid 
professional lifeguard service without any voluntary involvement was preferred by only 5%o 
of respondents and was the least preferred option by most beach goers. Confrary to the 
findings of this study, the media reported that this study found that beach goers preferred a 
fully paid professional lifeguard service. 
Chapter 8 developed a model that may account for the responses from surf club members to 
changes in their wage rates. Where wage rates increased, possible explanations for members' 
supply of voluntary labour to surf clubs could be explained using income and substitution 
effects. Such a theory may also explain surf club membership size. The chapter also presented 
a utility framework that helped to explain why pafrol duty consfraints do prevent some 
indi-viduals from joining surf lifesa-ving clubs or prevent some members from undertaking 
pafrol duties enthusiastically. Implications for raising membership include: creating new 
categories of membership such as active and associate; and considering options for lowering 
the minimum number of required club hours such as through active reserve categories where 
the minimum number of requfred pafrol hours for a member is lowered after five years of 
pafrol service. The body of theory in this chapter may constitute the beginning of a new 
contribution to the knowledge of voluntary labour supply in surf lifesa-ving. 
14.6 Part 4: Valuing lifesavers, lifeguards and beach recreation: Analysis and 
empiricism 
A main component of the research work in this thesis was a survey of beach users to ascertain 
their reasons for site selection, fravel cost information, and indi-vidual willingness to pay 
(WTP) for exfra lifesa-ving or lifeguard services. This primary data collection in its self 
provides a contribution to the information database on beach users: it asks questions never 
asked before, like people's WTP for exfra lifesaving and lifeguard services. Additional 
questions ascertained socio-economic characteristics of users such as age, education and 
income. Beach users were asked about their preferences for: the way lifesa-ving services were 
provided; the use of gaming machines to fimd lifesa-ving activities; and if respondents had 
ever swum on unguarded beaches, how often and for what reason? 
Chapter 9 of Part 4 considered a number of methodological issues to do with ascertaining the 
value beach users placed on an exfra lifesaver or lifeguard. Evidence from United States' 
respondents suggested that the majority (88%) who valued an exfra lifeguard were willing to 
give-up a grocery item in order to receive that exfra service, fri the sample, the mean value of 
respondents' market goods was foimd to be greater than the mean value of their bids; though, 
in the population there was found to be no statistical difference. Both these findings mean that 
respondents do not necessarily revise their bids downward when asked to give-up a market 
good in order to receive an exfra unit of lifesaving or lifeguard services. The result for the 
sample of beach users also suggests that market goods are not necessarily perfectiy di-visible. 
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This application and these findmgs make a preliminary contribution to the field of non-market 
valuation. 
fri addition. Chapter 9 established that a sample size of 250 for the Ausfralian survey was 
statistically optimal, because a doubling of the sample size would only pro-vide a 2%) gain in 
precision for the willingness to pay bids for an exfra lifesaver or lifeguard. 
Chapter 10 provided details of people's WTP for exfra lifesa-ving or lifeguard services. For a 
combined Ausfralian service of an exfra lifesaver on the weekend and an exfra lifeguard 
during the week ('dual service') beach goers were willing to pay $1.43 per person per visit. 
The value of an exfra lifeguard in the United States as surveyed by this thesis was found to be 
$2.61 per person per visit. In Ausfralia, the value of an exfra lifesaver was $1.35 and the value 
of an exfra lifeguard was $1.54. The value per person per -visit for the additional dual service, 
franslated for Mooloolaba beach on the Sunshine Coast to a total exfra benefit of $750,000 
whereas the marginal cost was $135,000. The difference between the marginal cost and 
marginal benefit provides a lower bound estimate of the net value of an exfra unit of the dual 
service as $599,000. Therefore, at the margin costs were below benefits which implies that 
the number of lifeguards and lifesavers are less than optimal and may be increased to pro-vide 
an improvement for society. Subsequent to the release of these findings, the number of 
lifeguards was increased at Mooloolaba beach by lifesaving and local authorities. 
This chapter also identified that income, number of visits by the indi-vidual, the number of 
lifeguards and lifesavers, the number of towers per area, and a dummy variable to account for 
visitors to Kawana beach helped explain beach users WTP for exfra services. The number of 
people on the beach was found to have a negative relationship with WTP for an exfra lifesaver 
or lifeguard. The negative relationship was confrary to a priori expectations about the shared 
good nature of a lifesaver or lifeguard's service. As the number of people on the beach and in 
the water increased, beach users were expected to respond with higher bids, because of 
congestion effects. As briefly outlined in Chapter 10, if lifesavers and lifeguards were shared 
goods in the pafrol area, then as the number of beach goers increased, indi-viduals might have 
to compete for the services of that lifeguard or lifesaver. A number of hypotheses were 
pro-vided for the negative relationship found. Firstiy, the present level of services may have 
been sufficient. Lifesavers pro-vide their services without payment of wages and are required 
to undertake a minimum number of pafrol hours. Therefore, the number of pafrol members 
provided on a surf lifesa-ving pafrol on any given day may be arbifrary. Safety is maintained 
by there being minimum requfrements for a lifesa-ving pafrol. For example, in Queensland a 
pafrol must consist of at least three members, one of whom is a senior experienced lifesaver, 
one of whom is a proficient holder of an advanced resuscitation certificate, one of who has an 
inshore rescue boat driver's license and one of whom has an inshore rescue boat crewperson's 
certificate. Secondly, a related reason is that the provision of lifeguards may be 'lumpy'. For 
example it might require a further 500 people to -visit the beach before an additional lifeguard 
is provided. 
Thirdly, 'band wagon' effects - where people gain benefits from the company of others 
(Leibenstein 1950) - may exist. People may feel as if there is increased 'safety in numbers'. 
From the authors own personal observation for example at Mooloolaba beach during the 
survey period, it was evident that some people specifically moved away from the flagged area 
because it was crowded and they were repulsed by the existence of so many humans in a 
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confined space. This may be evidence of a form of a 'snob effect' also described by 
Leibenstein (1950). Other beach users enjoy the company of others in a confined area as 
evidenced by the concenfration of users on the northem end of Mooloolaba beach and this 
may be e-vidence of a 'band wagon effect', as also described by Leibenstein (1950). The 
negative relationship between number of people in the water and willingness to pay was non-
significant. 
In chapters 11 and 12 the recreational value of a beach -visit was estimated using a tmncated 
negative binomial fravel cost model that severed the sample into two components: -visitors (or 
tourists) and residents. The tmncated negative binomial model is favoured over the Poisson in 
cases of overdispersion. Overdispersion is where the variance of the dependent variable is 
greater than its mean and is similar to hefroskedasticity in ordinary least squares regression. 
The tmncated model is also preferred when the dependent variable is tmncated or there is 
sample selection bias as associated with all on-site in-person user surveys. The split of the 
sample into its resident and tourist components was done because the natures of thefr 
respective demands for beach -visits were sufficiently different. Expenditure on-site and 
income were more important in determining demand for beach visits by tourists than that of 
residents. Despite this finding, the coefficients of these variable were not found to be 
significant in the truncated negative binomial model for visitors or tourists in both 
specifications of the fravel cost model: one where time costs were included and one where 
they were not. Income was significant in the linear model for -visitors, which did not include 
time costs, and in the truncated negative binomial model for the entire sample, for both 
specifications of fravel costs. 
Travel costs including fravel time costs were found to explain beach visits for both tourists 
and residents, while party size and whether respondents were employed or not were important 
to tourists in thefr decision to take a beach -visit. Visits to other beaches were found to be 
complements for tourists and substitutes for residents, but these findings were non-significant. 
Residents viewed on-costs as an investment, in that if they spend more on average to fravel to 
a site then they would typically take more visits during the year. However, these results were 
not significant in the tmncated negative binomial or ordinary least squares regressions. 
Chapter 12 also collected and explicitly stated the derivation of the rapid method for 
calculating consumer surplus from the linear and non-linear individual fravel cost method. 
In addition, chapters 11 and 12 developed a method for effectively estimating the annual 
number of visits to a beach site. Using hourly counts of user numbers collected by this thesis 
at Mooloolaba beach over only seven part-days, an estimate was gained for annual -visitation 
to Mooloolaba beach (538,329 visits). This estimate was calculated prior to gaining the 
Maroochy Shire Lifeguard estimate of 512,995 -visits. The Lifeguard Service counts the 
number of people on the beach and in the water every three hours across each day of their 
service. The rapid and effective method developed by this thesis is new to the best of the 
author's knowledge and may be useful for establishing or checking demand at other beach 
sites. The new effective method of collecting and estimating armual beach -visits presented in 
Chapter 12 may be particularly useful in comparing beach recreation with that of national 
park recreation. Such a method may be rapidly applied to estimate the total number of beach 
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visits throughout the Ausfralia using local lifeguard or user knowledge and some typical 
season proportions for conversion similar to the six categories established in this thesis.'''^ 
The annual benefits of beach recreation at Mooloolaba beach for residents were found to 
range between: $117m and $188m for residents; and $153m and $256m for -visitors using an 
estimated 512,995 visits per year. These interval estimates for the consumer surplus measures 
were established using a formula which accounts for bias resulting from omitted variables; or 
random preferences or measurement error as described in the literature. These benefits equate 
m perpettuty to a present value m 1999-2000 Ausfralian dollars of $10.8b, $1.9b and $2.6b 
for the entire sample of users, residents and visitors respectively. 
The tmncated negative binomial model, which includes a variable accounting for the variable 
and fixed costs of car fravel and fravel time costs, pro-vided estimates of consumer surplus per 
person per recreation beach -visit of $17.41 for residents and $107.75 for tourists. These per 
person per visit measures were found to be -within the range of values attained in the 
literature. When compared to national park and forest recreation these beach values are of the 
same magnitude or higher. Other comparisons of expenditure and visits for intemational 
tourists to beaches versus national parks and forests were made and those for beaches were 
found to be of equal or higher magnitude. For domestic day -visitors and tourists, beaches 
were found to be more popular than national parks. These findings suggest a rethink of how 
beaches are currentiy managed and whether beaches receive enough research and 
development attention from the public and private sectors relative to national parks. 
The last chapter of the thesis. Chapter 13, found that people would prefer the infroduction of 
gaming machines in surf clubs in other states in order to fimd lifesa-ving acti-vities. A common 
response was that hotels are allowed to offer gaming facilities so why shouldn't community 
service organizations such as surf lifesaving clubs. Another question investigated in the 
Chapter was why people swam on unguarded beaches. A majority of respondents do swim on 
unpafrolled beaches. Their main reasons for doing so were that they had assessed the dangers 
and concluded that either the surf environmental was safe or they adjusted their behaviour to 
suit the given surf conditions and their level of uncertainty. A common response was that 
users stayed in close to shore when venturing into the water outside the flagged area. 
Individuals may incorrectly assess the risks of swimming outside the flagged area and this 
may explain why people drown. 
14.7 Implications for policy: Are our beach resources highly undervalued? 
The values attained by this thesis for both beach recreation and marginal surf lifesaving and 
lifeguard services indicate the importance of beaches to all Ausfralians from passive-use. 
These values are only one or two components of the total economic value that is associated 
with beaches. There are also non-use values as described in Chapter 2 and the chapter found 
that without these values being considered in the development of natural resource 
management policy, decision-making will tend to be misguided. While the thesis does not 
pro-vide any estimates of the non-use values of natural beach resources, the use-value 
estimates derived in this thesis are usefiil. These estimates have highlighted that beaches as a 
''*°GrifTith University Gold Coast has inn-oduced cameras to study the movement of sand on the northem beaches of the Gold 
Coast. This technology could also be used to help with collecting accurate user counts. 
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recreation, tourism or economic resource are as valuable if not more valuable than those 
resources fraditionally atfracting a large component of State and Commonwealth budgets, that 
is, national parks. 
Given the forecasted increasing pressure of a migration of people, infrastmcture and 
economic activity generally to the coast (eg. see Victorian Coastal Council 2002a) it is 
essential that these resources as inputs into the productive process of the economy be 
prescribed their tme value. Such resources are presently priced at zero even though local shfre 
councils and community groups are primarily responsible for the day-to-day management of 
beaches and the services pro-vided upon them'"". Without a price, the resource is difficult to 
manage in a dynamic, pro-active and iterative fashion. Without a market, mechanism the 
communication channel from users to providers for the day-to-day, month to month, and year 
to year changes in the characteristics of the use of the beach and its services and how 
managers should respond in supplying services is not fianctioning to the extent in would if a 
market existed. The only responses to these changes are those from the public sector and non-
government organisations which may not necessarily serve the needs of users and the 
community'''2. As was shown in Chapter 7 the economic theory of clubs suggests that shared 
goods and quasi-public goods may be typically underpro-vided. This is especially the case 
where the allocation of funds depends ultimately on those coming from a state or federal 
govemment. 
These facts may warrant a complete overhaul of current thinking on how beaches as a 
resource are managed and funded. Pricing for beach visits such as user pays, beach le-vies on 
ratepayers or -visitors through a hotel tax may need to be given serious and substantial 
consideration. Further, it is not sound to argue that a free visit to the beach is a 'birth right'. 
Such a 'birth right' may not be justified where it results in the degradation of the natural 
beach environment or inhibits the beach's en-vironmental, social and economic sustainability. 
It is recommended in Ausfralia that the role of maintaining beach services be extended to 
State and Commonwealth levels, fri Ausfralia, bathing reserves presently come under local 
shire jurisdiction. However, in Queensland for example, many beaches have been designated 
as roads in order to manage their use by drivers of four-wheeled vehicles. This responsibility 
may need to be extended to include a more holistic view, so as not to preclude other valuable 
uses and to prevent the degradation of their ecological integrity'"^ Extension may involve 
capital and labour inputs being allocated to maintain Ausfralia's beaches. 
It is recommended that a body be established similar to National Parks that is separate and is 
responsible for the day-to-day management of beaches. The cost of pro-vision of services may 
be curtailed with the continued use of volunteers which are expected to enhance the societal 
and other benefits associated with volunteer movements (As an example. Chapter 7 discussed 
the broad social benefits from having a volunteer lifesa-ving movement). Coastal foreshore 
The resources allocated to manage the overarching policy for the management of Victoria's coast may be miniscule 
compared to that used to manage the state's terrestrial national parks. For example the expenditure for the Victorian Coastal 
Council was only $291,000 in 2000/2001 with only three employed full time staff (Victorian Coastal Council 2002b). This 
expenditure has not changed substantially at least since 1997/8. If there is found to be a lack of funds allocated for managing our 
coasts, the reason may be partly because the resource is unpriced. 
'''^ While the market may fail, the govemment and non-government institutions in response to this failure may also not be 
perfect. A possible optimal solution is a mix of all three - where non-govemment institutions and govemment agencies compete 
in a regulated 'market' place. 
'''^ Chapter 2 discussed the full spectrum of possible uses and non-uses for beaches. 
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and beach management should focus on maximising net benefits to society from a resource 
change, not cost minimisation of public goods whether quasi or perfect. Management maybe 
misguided if focused on maximising the net benefits to a small group of individuals in 
society. In addition, there will be a tendency for coastal resource changes to be made without 
a quantitative assessment of benefits from the change because: 
. non-market benefits from any resource change are difficult to quantify; or 
. the methods used to quantify the non-market benefits may not be commonly known and 
practiced; and 
. the skills required to apply such methods may not be readily available across and within the 
broad range of govemment and exfra-govemment organisations in Ausfralia unlike in the 
United States where, as one single example, the National Oceanic Adminisfration (NOAA) 
is conducting extensive work into the economic non-market and market valuation of reefs, 
beaches and coastal ecosystems.'"*^ 
The proposed national beach park body is proposed to be responsible for managing on the 
beach and coastal foreshore: 
. the natural en-vironment (including addressing erosion and conservation concems); 
• water safety; 
. recreation (including four wheel dri-ving and fishing); 
• commercial acti-vities; and 
• any other beach and coastal park related activities. 
By ha-ving a single responsible agency, the fragedy of the commons referred to in Chapter 2 
due to the multitude of bodies goveming beaches may be ameliorated. There was considerable 
public debate created over amendments to the Vagrants, Gaming and other Offences Act 
(1931) Qld, which would have technically made it an offence for individuals to nude bathe, 
and would include an obligation for the State or Local Councils to impose fines (Greber 
2001). The Queensland Govemment considered the issue of nude bathing and decided to keep 
the status quo with local coimcils responsible for such designation (Premier's Office, 2002, 
pers. coram., February). As discussed earlier in Chapter 2, designating beaches for specific 
purposes automatically creates the obligation for a minimum standard of basic services (such 
as safe bathing services) to be provided by local authorities. The state and local govemment 
authorities in tum need to ensure the necessary funding and resources are available so that 
safe bathing services are pro-vided. Specific designated uses for beaches, as conducted in the 
United States, may reduce potential conflicts in use, such as between: 
• nude and non-nude bathers; 
• surfboard riders and bathers; and 
• personal watercraft users and other beach users (bathers, fisher people etc.). 
In Malibu, Califomia in the United States for example, beaches and coves, which are most 
suitable for board riding, have been specifically set-aside for this purpose. Other beaches and 
coves have been set aside for bathing and sand based passive-use recreation. This reduces the 
likely conflict with, and injury to, bathers and makes day-to-day management in general 
^*^ The following website provides the details of the NOAA program in Florida: http://www-
orca.nos.noaa.gov/proiects/econkeYs/econkevs.html. 
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easier. Like in any natural resource change, establishing who has present use rights and how 
losers may be compensated would need to be resolved. Recently there has been a move by 
policy makers away from designating specific areas for motorised watercraft acti-vities and 
expanding these to disperse and thus reduce the adverse en-vironmental impacts from such 
acti'vities. For example, personal watercraft and water skiing designated areas have been 
expanded to include a larger portion of rivers and waterways in the Maroochy Shfre to reduce 
the environmental impacts from small designated areas (Sharp C , 2002, pers. comm.. 
Lifeguard, Mooloolaba Beach, Febmary). Therefore, a balance needs to be sought between 
reducing conflicts between users (social impacts) while ensuring that designated areas are not 
so small that the en-vironmental impacts reach unacceptable levels. 
14.8 Limitations and areas for future research 
The thesis has a number of areas for future research and some limitations that include the 
following. 
Studies on non-use values of beaches. The focus of the thesis has been primarily on the 
passive-use values of beach recreation and surf lifesaving services. As suggested in the body 
of the thesis there is a paucity of studies that consider the non-use values of beaches and 
coastal foreshores. Research may tend to focus on marco fauna and flora to the neglect of 
meio and micro fauna and flora as suggested in the literature outlined in Chapter 2 and 3. The 
beach and dunal system may appear to be a like a desert but there are many meio and micro 
fauna and flora which are not seen by the human eye that are cmcial to the health and 
ecosystem of a beach'''^ Chapter 2 and 3 showed that most conservation studies of beaches 
have focused on the macro fauna such as bird life. Biologically, little is kno-wn about beaches 
and this may be the reason why few economic studies of conservation values have been 
attempted. 
Databases. As was discussed in Chapter 12, there is a need to outline and summarise digests 
of information on the range of non-market values for natural and environmental resources at 
the State level and national level. The NSW EPA Envalue site and Bell's (1999) Digest in 
Florida are examples. Such databases need to be accessible by analysts and decision makers 
and linked via the intemet. This will help decision-makers in assessing the frade-offs made in 
the allocation of resources to various non-market goods and services. The databases may help 
to guide on the magnitude of implicit frade-offs being made even if decision-makers do not 
use such data. 
The Queensland Govemment should begin to collect information on the various values of 
environmental and other non-market goods now that the Queensland Govemment has an 
official guide on environmental valuation (EPA 2002). A further recommendation is that 
given many of the non-market goods, such as beaches have national benefit spheres, and as 
such may be classified as quasi-public goods, the Commonwealth Govemment may be 
suitable in co-ordinating a single database with information from various state agencies. The 
values attained in this thesis could be added to such a database especially those provided from 
chapter 10 for surf lifesa-ving services which are the first of their kind. 
^^^ In addition, deserts are renowned for their high levels of biodiversity relative to other wild terrestrial areas such as 
rainforests. 
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Extensions of Travel Cost analysis to include US data and more Australian beaches. While 
the values for an exfra lifeguard attained from the United States survey were compared with 
those from Ausfralia, the fravel cost data for the United States respondents were not analysed. 
This analysis is an area for future research in order to further compare and frame the 
recreation values attained for Mooloolaba beach. In addition, the Survey of this thesis, while 
including users from the United States and Ausfralia, could incorporate more beaches in 
Ausfraha to test if the results may be generalised across Ausfralia. 
Funding for extra services, charging for beach use, and the optimal provision of lifesaving 
services. In Chapter 7, charging for beach use was briefly discussed in the context of 
considering the excludability characteristic of lifesa-ving services. A more in-depth analysis 
of the possibility of charging for beach use is an area for future research. Such a proposition 
has not been considered in any great detail by policymakers or by surf lifesaving or lifeguard 
organizations. Charging for beach use may necessarily include an analysis of possible funding 
options. Data from the surveys of this thesis on preferred mechanisms by beach users for 
raising funds for exfra services could be further analysed. Funding arrangements for exfra 
services may involve surf clubs becoming more autonomous by raising the necessary funds 
for its sporting and lifesaving acti-vities through its commercial operations. 
Chapter 7 also pro-vided a discussion of the broader social benefits of a voluntary based 
system and indicated that these benefits were expected to be reduced as more paid lifeguards, 
instead of voluntary lifesavers, were used to provide exfra safe bathing facilities. A further 
research questions may be 'At what cost are these broader social benefits provided?' A 
comparison of the costs of operating clubs, branches, state cenfres and the SLSA national 
cenfre could be compared with costs of a hypothetical fially professional system. Such a 
comparison would not be friaitful without consideration of the expected large difference in 
benefits, many of which may be difficult to measure, when comparing the two systems. The 
benefits of a fully professional system, without any voluntary provision of safe bathing 
services, may tend to include provision of a safe bathing en-vironment at a lower monetary 
cost to society. 'Would any more or fewer people be saved under such a system? Would 
beaches be safer?' These hypothetical questions are left for further research but are important 
for considering an improved system for the provision of safe bathing services. Related to 
these questions are where and why people drown and why people swim on impafrolled 
beaches, the answers to which were provided in Chapter 7 and Chapter 13. 
Tobit analysis of WTP bids. The use of censored regression methods such as a Tobit model to 
analyse the results for an exfra lifesaver or lifeguard is an area for future research. Because 
respondents to the CV question may respond that they do not value exfra services, the data for 
WTP bids is severed at greater than zero which suggests that using fraditional ordinary least 
squares regression may not be suitable. This is similar to the findings for chapters 11 and 12 
where the fruncated count data nature of number of -visits to the beach required altemative 
regression techniques. However, ordinary least squares was found to be robust even where 
some of the assumptions of the regression model are violated. 
Bandwagon and snob effects of additional services. An area for fiature research may be to 
investigate further the negative relationship found in this thesis between the number of people 
who use the services of lifesavers and lifeguards and how much respondents are willing to 
pay for additional services. Chapter 10 suggested that there may be bandwagon or snob 
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effects at play in determining people's WTP for exfra lifesa-ving services. In this regard, 
Leibenstein (1950) offers a starting point for ftirther research. Also related to this issue is that 
the number of people on the beach and in the water are measures of quantity demanded in a 
shorter period of time, e.g. on an hourly basis versus per season as typically used in the 
outdoor recreation literature. A development of a dynamic hourly demand relationship may 
better explain the nature between WTP and number of people on the beach. 
Extension of club theory and empirical testing of voluntary labour supply model. An area for 
future research may involve testing the voluntary labour supply model developed in Chapter 8 
with empirical data to see if it has some descriptive and prescriptive value. Related research 
questions that would extend the work done on club theory are: 'Whom joins surf life saving 
clubs and what is driving their decision to join?' 'What determines surf life saving club size?' 
'What is the optimal number of life saving services?' 'Should all beaches have a service or 
should it be restricted to only some beaches?' 'What is the optimal location for lifesaving 
services? Does any one method of management Pareto dominate the other methods?' 'Is 
there a hybrid approach?' 'If a system of private provision of surf lifesaving were introduced 
would it 'crowd-out' volunteer activity?' 
Substitutability of market good with willingness to pay bids. The findings from Chapter 10 
about US respondents' willingness to give up a grocery item in order to receive the services of 
an exfra lifeguard could also be tested for the Ausfralian sample. The use of such a question 
not only tests to see if users are considering their budget consfraint in their decision to pro-vide 
a positive bid, but also helps to investigate the substitutability of market goods for non-market 
valuation bids. A few additional research questions could be answered: 'Are the same results 
obtained from the Ausfralian sample and does the additional memory prompt about 
respondents budget consfraint make any difference to the distribution of willingness to pay 
bids?' 'This work would include some comparison between the Ausfralian and United States 
samples. A preliminary hypothesis is that Ausfralian's may react differently to non-market 
valuation studies compared to North Americans as Ausfralians may be less aware and 
exposed to such studies or may be less used to ha-ving to pay for such services. 
Market for lemons. The driving down of enfrance fees at beaches where enfrance fees exist by 
those beaches where prices are not charged is an area for future research as infroduced in 
Chapter 4. Akerlof s (1970) theory of the 'market for lemons' and insights into the affects of 
information asymmetry on the quality of goods and their prices in the market place may offer 
a starting point for drawing parallels with the 'market' for beach recreation. 
Economics of surfing. The demand and supply of beach breaks and an inquiry into the 
economics of surfing may also be an area for future research as initially outiined in Chapter 4. 
Perceived risk for patrols. From Chapter 6, the perceived risk of ha-ving a substantial number 
of teenagers pafrolling across Ausfralia may be tested in future research using census data (on 
age and qualifications) from Surf life Sa-ving Ausfralia of pafrol members. However, there are 
minimum pafrol requirements as discussed in the chapter which may mean that this risk may 
not materialise. 
Broad focus of research: A Limitation and an advantage. It may be argued that thesis has 
been too broad in its focus but this research represents one of the first attempts to undertake 
an economic inquiry of surf life saving. Starting from a broad focus of beach management in 
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general (use and non-use values) and then channelling the research effort to the management 
of surf life saving services (use values) and then retuming to the broader area ensure that 
author does not loose sight of the broader policy issues and frameworks involved. The 
broader focus of the thesis also helps to ensure that the education of the author is not too 
narrow. 
Further broader areas for research were considered in the Chapter 13 including: the 
incorporation of risk and uncertainty into willingness to pay surveys; the identification of the 
types of risks that beach users face and how lifesaving services may best attempt to reduce 
those risks; and the use of benefit fransfer to help automate the use of non-market values in 
decision making over coastal resources. The risks to surf life saving itself may also be an area 
for future study especially with regard addressing the problems of rising cost of public 
liability insurance for non-govemment community based organizations such as surf lifesa-ving 
clubs. 
14.9 Concluding comment 
This thesis has attempted to apply the economic theories of club and public goods, and 
marginal cost benefit analysis to a study of surf lifesaving services. This was done to test the 
hypothesis that these services were provided at non-optimal levels. For beaches on the 
Sunshine Coast this was found to be the case and it was suggested from the research that the 
number of lifeguards and lifesavers should be increased. The thesis has also attempted to use 
non-market valuation methods to inform decision makers about the values that people place 
on a recreation beach visit in order that beaches may receive more research and management 
attention from public, private and non-govemment community based organizations. The 
thesis has therefore attempted to make an economic contribution to the knowledge and 
understanding of coastal foreshore and beach management. An economic investigation into 
the non-use values of beaches remains as an area where fiiture research endeavour and effort 
may be applied. 
14.10 References 
Akerlof, G.A. (1970), 'The market for "Lemons": Quality, uncertainty and the market 
mechanism'. Quarterly Journal of Economics, vol. 84, no. 3, pp. 488-500. 
Buchanan, J. M. (1965), 'An economic theory of clubs', Economica, vol. 32, no. 125, 
Febmary, pp. 1-14. 
Bell, F.W. (1999), Florida Natural Resource Use Value Digest, Prepared for the National 
Oceanic and Atmospheric Adminisfration for Use in Research on Resource Values in the 
State of Florida, Florida State University, Tallahassee. 
Environmental Protection Agency (EPA) (2002), A Guide to Environmental Economic 
Valuation, The State Of Queensland, EPA, Brisbane. 
Greber, Jacob, (2001), 'Shfre to mle on nothing'. The Courier MaU, Edition 1 - First with the 
news. News section, p. 3. 
344 
Leibenstein, H. (1950), 'Bandwagon, snob and Veblen effects in the theory of consumers' 
demand'. Quarterly Joumal of Economics, vol. 64, no. 2, pp. 183-207. 
Victorian Coastal Council (2002a), Victorian Coastal Strategy 2002, The State of Victoria, 
Victorian Coastal Council, East Melboume. 
Victorian Coastal Council (2002b), 2000/2001 Annual Report, The State of Victoria, 
Victorian Coastal Council, East Melboume. 
345 
Appendices 
346 
A5.1 Biological hazards of beach recreation - Shark attack 
protection 
There are a number of biological hazards from undertaking beach recreation. There are 
marine stings from blue bottles, box jellyfish, stonefish, stingrays and other marine animals. 
There are also biological hazards for beach users from terrestrial sources such as beach snakes 
and poisonous plants. This appendix focuses on issues associated -with the biological hazard to 
humans from shark attack. Lifesavers and lifeguards are frained in dealing with and providing 
methods for attempting wherever possible to prevent these biological hazards from 
eventuating. 
The Sunshine Coast and Gold Coast beaches have shark protection in the form of both 
meshed and baited dmmlines. Only two sharks were caught in the meshing nets over the 
period 1995 to 1996. The number of attacks sustained on beaches has been about zero in the 
pre-vious 25 years to 1997 (Baden Lane 1997, pers. coram.. Senior Project Officer, Support 
and Shark Operation, Qld Boating and Fisheries Pafrol, March). In the early years of 2001, 
2002 and 2003 there have been an increased number of attacks in the water of South East 
Queensland. There has been an increased number especially within the canals of the Gold 
Coast. 
The Patterson report, while not publicly available, may document some of the fundamental 
policy issues for shark attack confrol in Queensland. Would people still visit beach if no nets 
were used? Would demand drop? Obviously it would but by how much it is uncertain. This 
will depend on the elasticities of demand for beach recreation with respect to changes in 
pro-vision of shark nets. Are the provision of nets defined as a quantity provision or a 
reduction in risk and thus a reduction in price? If more nets are supplied, price will tend to fall 
along a given normal demand curve. However, supply may affect demand itself With more 
nets people may wish to go to beach more often. There would be a movement along the 
demand curve with a shift in supply to right. Even though supply shifts to the right the cost of 
provision of the service will rise if more nets are supplied. Harrison (S. 1997, pers. coram., 
Department of Economics, The University of Queensland, January) believed this to be the 
fundamental question for management of beach and coastal foreshore services - whether a 
service is a benefit or not to users will depend on whether users would still visit a beach if it 
were eroded, unpafrolled by lifeguards, not cleaned by local council, and not netted by the 
state govemment. 
Management of shark numbers, bather safety, and by-catch 
In Queensland there is a ban on taking the Grey Nurse shark while the Great White is 
protected from deliberate targeting, primarily from recreational fishing (AMCS 1997a). The 
market price for shark fins is approximately $300 (AUD 1997) and shark jaws sell for $300 
(Steve McCourt 1997, Seaworld presentation to AMCS general meeting, March 4,). This 
commercial activity is against the law however very difficult to enforce. 
There is a by-catch problem with beach meshing designed to ensure safe water recreation at 
sandy beach sites. By catch is the capfrire of non-targeted animals while undertaking fishing. 
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The by-catch of endangered manne wildlife from shark nets in the 31 years to 1991 in 
Queensland and in the 45 years to 1993 in New South Wales is presented in Table A5.1.1. 
Table A5.1.1: By-catch in Qld and NSW 
Animal Queensland 1962-1991 Nev^ South Wales 1950-1993 
Rays 10,957 2,074 
Turtles 3,127 56 
Dugongs 837 5 
Dolphin/Porpoise 520 94 
Whales 9 1 
Source: H SI (1997) 
The figures given for Queensland maybe largely underestimated (HSI 1997). The main 
problem with extinguishing shark meshing is the public perception of loss in recreational 
safety on beaches. 
Unfortunately all sharks have received the blame for the aggressive beha-vioior of only a few. 
Most sharks will only attack when encouraged or coerced. According to the Humane Society 
Intemational (HSI 1997) only four sharks have the reputation of causing unprovoked and 
occasional human fatalities. These are the Great White, Tiger, the Bull and one attack by a 
Dusky Whaler (this may have been confused with a Bull). The Great White hunts marine 
mammals while the Tiger and Bull are opportunistic hunters consuming terrestrial mammals 
when available. All three feed in the shallows where bathers are likely to undertake beach 
recreation. According to HSI (1997), fr is the goal of the Queensland Shark Pafrol Program 
and the NSW program to reduce the population of these potentially dangerous species thus 
reducing the threat they pose. According to the Department of Primary Industries (DPI Qld 
1992, p. 3) as cited by HSI (1997) states that 
the value of the program is not so much the protection it affords but the public perception, 
shared by tourists and locals alike, of a high degree of safety to bathers from shark attack. 
The committee of the report recommended a general shift and testing from meshing to baited 
dmmlines in specific locations. 
HSI claims that DPI does not favour the entire termination of the program. According to HSI 
(1997), the Department believed the program should continue given the economic impacts of 
lost tourism and contingent insurance claims from fatalities if meshing was to be removed. 
The Department also maintains that the program ensures human safety, fri confrast, according 
to HSI (1997), Skalicky (1995) claimed that beach -visitors are more concemed about skin 
cancer, jellyfish stings, and crime than the risk of shark attack. Skalicky (1995) also showed 
that there was a spread of concem for by-catch problems and a small degree of public need 
for shark reduction programs. As collaborating evidence, Tarratt (1995) as cited by HSI 
(1997), suggested that if the meshing were removed there would be no loss in tourist dollars. 
According to the HIS (1997), the DPI inquiry found that if the program moved from meshing 
to dmmlines, the by-catch problem could almost be solved (except for turtles) with a 
sustained catch of potentially dangerous sharks and a lower level of total cost. 
DPI (1992) has recommended cooperation and consultation with the Natal Shark Board to 
develop new shark protection measures. The Natal Shark Board of South Africa has 
developed a Protective Oceanic Device (POD) which elecfronically repels sharks and is 
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designed for use by divers. It places a protective field around the diver when activated. Also 
non-lethal electric field deterrents are suitable for beaches with no wave surges but the 
problem of a frapped shark inside the field with swimmers has not yet been overcome. It is 
interesting to note that according to the Ausfralian Marine Conservation Society (AMCS 
1997), the majority of sharks are caught on the beach side of nets. 
In Westem Ausfralia, the frade in shark products is not prohibited. Countries or states which 
have protected the Great White include South Afiica, Namibia, Florida and Califomia. 
Tasmania was the first state in 1996 to totally protect Great Whites through an amendment of 
its fisheries regulations. Under section 8 of the Fisheries Management Act, 1994, New South 
Wales has made it an offence for any person to take or have a Great White in thefr possession. 
The maximum fine stands at $20,000 and or six months imprisonment (AMCS 1997). 
Lifesaving protection from shark attack 
Lifesaving also has a role to play in protecting bathers from shark attack. In the event that a 
shark is sighted, a sfren or bell is rung with a red and white-quartered flag raised, and the 
water is cleared of swimmers. Lifesavers and lifeguards then undertake a search and do not 
reopen the beach until the area has been cleared of danger. The search may be conducted by 
an inshore rescue boat, jet rescue boat or helicopter. In the event of a shark attack, lifesavers 
have the necessary communications network and first aid and response equipment to deal 
with a victim. They also immediately call for the ambulance and or helicopter service to 
quickly fransport a victim to the nearest hospital. 
fri 2001 and 2002 large schools of pilchards came close to the shores of beaches in South East 
Queensland. Where this occurred, beaches were closed by lifesaving and lifeguarding services 
because sharks were atfracted to the schools because they offered an easy supply of food. By 
closing the beaches potential attacks were prevented. Some attacks on unpafrolled beaches 
still occurred. A visit to the beach still offered spectacular visual amenity for beach goers 
from headlands and high points. From these highpoints one was able to witness first hand the 
sharks working in schools to hunt the baitfish. 
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A9.1 Final United States survey instrument 
BEACH NAME TIME DATE INTERVIEWER. 
A Questionnaire for beach users. 
About your visits to the beach? 
1. Beach activities. Your most preferred (tick)? 
Bathing/swimming D sunbaking D walking D other 
2 days/year visit this beach? 
3 hrs spent here today? 
4. Other beach. Nanne ? days/y 
5. Method? Automobile D, Motorcycle D, Bus D, Train D, Bicycle D, Walked D, 
Other 
6. Distance (miles) and time (hrs). 
7. Was your trip to the beach enjoyable D or not enjoyable D? 
8. Travel party size? 
9. Beach sole purpose of visit? Yes D, No D. 
10. If no, other activities? 
11. On beach and coastal strip expenditure? 
12. Off beach and away from coastal strip expenditure?. 
13. Resident D, visitor D - length of stay days 
Preferences for beach services and facilities. 
14. Importance of the following to your decision to visit this beach today? 
Most important Least important 
5 4 3 2 1 
a) Lifeguard, tower & equipment D D D D D 
b) Closeness to accommodation D D D D D 
c) Parking D D D D D 
d) Bars, shops, restaurants D D D D D 
e) Bathrooms a D D D D 
e) Many people visit D D D D D 
f) Cleanliness D D D D D 
g) Natural environment D D D D D 
h)Other D D D D D 
Benefits from lifeguard services. 
15. Extra lifeguard in a tower is placed on the beach to increase your safety - would this 
be of value to you? 
16. Yes D (Go to question after next), No D (Go to next question). 
17. If No, Why? 
18. Would you be willing to contribute (*....) as a (#....) per day to the (+ ) for this 
service? 
Final bid price 
-,nd 
* 50c/$1.50 every 2"'^  respondent with 50c increments 
# donation I entrance fee" in lots of 5 
+lifeguard authority I county in lots of 10 
19. Reason for bid? 
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20. Would you give up a grocery item for this bid? Yes D, No D. 
21. If No why? 
22. Items value 
Preferences for voluntary services. (Introductory material) 
23. Would you prefer the introduction of a voluntary lifeguard service? Yes D, No D. 
24. If no why? 
25. Swim on an unguarded beach? Yes D, No D. 
26. If yes why? 
27. Times per year?. 
Socio-economic make-up of users. 
28. Gender? Male D, Female D. 
29. Education? 
< High school diploma D Some college/post secondary D 
Bachelor degree D Graduate studies D 
30. What is your employment situation? 
Self employed D Homemaker D 
Employee part-time D Student D 
Employee full-time D Retired D 
Unemployed D Other (please specify) 
31. Age group? 0-17 D 18-30D 3 1 - 4 0 D 
41 -50 D 51 -60 D >61D 
32. Before tax household income? 
< $20,000 D 21,001-30,000 D 
31,001-40,000 D 41,001-50,000 D 
51,001-60,000 D 61,001-70,000 D 
71,001-80,000 D 81,001-90,000 D 
91,001-100,000 D > 100,000 D 
33. What other beach related issues are of a concern to you? 
Thank you for taking the time to complete this survey. Have a good day. 
Time taken minutes. 
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A10.1 Final Australian survey instrument 
There was a slightly different questionnaire used to value an exfra lifesaver. For a general idea of 
the lifesaver questionnaire simply substitute 'lifesaver' in place of 'lifeguard' in the appropriate 
places in the questionnaire given below. For the purposes of brevity the lifesaver survey is not 
provided here and may be gained from Boyd Blackwell upon request. 
Distance from patrol flags m 
Beach/position time date inten/iewer 
A Questionnaire for beach users (lifeguards) 
(Interview 1 respondent from every 3"* group of people relaxing on the beach). 
Excuse me, I am undertaking some university research. 
Would you mind if I asked you about your beach visit today and what you think of the 
services provided on beaches, especially those provided by lifeguards? 
(if respondent says 'yes' carry on with survey. If say 'no' record on visitation sheet.) 
A) About your visits to the beach? 
days/year visit this beach? 
hrs spent here today? 
Other most visited beach. Name ? days/year. 
Method? Automobile D, Motorcycle D, Bus D, Train D, Bicycle D, Walked D, 
Other 
Distance, one way (km) and time (mins). 
Travel party size? 
Resident D, visitor D - length of stay days Home post code 
Do you mind me asking how much money have and will you spend, which is related to 
your beach visit. 
On the beach and coastal strip? $ Off and away from coastal strip? $ 
B) How you value the benefits of lifeguard services. 
9.Looking out to sea today, how would you rate the natural surf conditions in terms of 
safety? 
Very safe out-rightly dangerous 
10 9 8 7 6 5 4 3 2 1 
D D D D D D D D D D 
10. How safe do you feel as a result of the provision of the lifeguard service? 
Very safe Not safe at all 
10 9 8 7 6 5 4 3 2 1 
D D D D D D D D D D 
11. Maximum distance (km) and time (mins) would travel to get to a 
beach where there was a lifeguard if one was not provided here? 
There are presently Lifeguards on patrol with equipment and safe bathing 
area/s positioned at (point out guards, equipment and safe bathing areas). 
As you can see outside these areas there is no patrol. Lifeguards wear blue and white uniforms 
and are paid for their service by councils through their main revenue source, rates or property 
taxes. Lifesavers are volunteers and wear red and yellow uniforms, typically and patrol over the 
summer season on weekends. 
12. if an extra lifeguard is placed on the beach, in order to expand the sphere of 
safety provided typically beyond the flagged area, would this be of value to you? 
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Yes D No D Don't know D Refusal D. 
13. Reason (then section D)? 
(If said yes follow with): 
The costs of providing the extra lifeguard would need to be paid for in a certain way. 
14. The following methods of funding for the extra lifeguard and their expected 
respective costs follow. All funds would be earmarked for provision of the extra lifeguard. 
Which would you prefer? 
Rates (council) increase of % D 
Surf clubs, commercial operations $105,480 per year D 
Surf clubs, user charge 35c D 
Council, user charge 35c D 
Council parking fee 70c per day D 
Council, business beach levy ....% of profits per year D 
Airports, departure and entry tax $ per entry D 
General tax revenue increase % D 
Extra donations, public and business $105,480 per year D 
Other D 
15. Would the equivalent value of the extra lifeguard per visit be worth to you (*....) 
collected a (#....).bearing in mind that there are other goods and services, both private 
and public, that you can spend your money on, including other safety goods and 
services? 
No D Yes D Don't know D Refused D 
If "No" / St pt / If "Yes" 
D $0.50 (1) 2 No D Yes D 
D $1 (2) 5 Don't know D Refused D 
Reason 
# Use payment mechanism stated above 
16. What would be the maximum amount per visit per person equivalent, collected as 
you suggested above, that would represent the value of the extra lifeguard's provision to 
you? 
$ Don't knowD Refused D 
C) Preferences for the method of how the lifesaving service is provided. 
In the next question it is important to know the difference between lifesavers and lifeguards. Is 
there any aspect of their operation and service that you have questions about? (Clarify any 
problems) 
In 1996-97 there were about 26,000 lifesavers in Australia who undertook patrol duties whereas 
the number of lifeguards is estimated to be about 580. Thus, the lifesaver membership is some 
50 times larger than the lifeguard membership and the social benefits beyond providing a safe 
bathing environment to the community, such as having children involved in surf sports, learning 
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surf awareness and surf skills, are greater than if a purely professional system existed. In contrast 
because lifeguards are paid for their sen/ice it may be argued that they provide a higher level of 
qualification and experience, about 1500 hours per year, compared to the average lifesaver's 
patrol experience of about 35 hours per year. In total, all lifesavers together provide roughly 
910,000 hours of patrol service a year while all lifeguards together provide about 870,000 hours 
of service (Blackwell 2000). 
On most beaches in South East Queensland and Australia lifesavers (volunteers) provide patrol 
duties on weekends and public holidays during the summer season on beaches where a surf club 
exists. During the week and on weekends where there is not enough volunteers to provide 
additional services, paid lifeguards guard some beaches. This system of lifesavers on weekends 
and lifeguards during the week may be viewed as the traditional mixed system. In contrast two 
other systems are possible. The two are a new mixed system or a fully professional lifeguard 
service. The new mixed system operates at Mooloolaba where the voluntary patrol is 
supplemented by a professional lifeguard to the southern end of the beach. The lifeguard helps 
the lifesavers and the lifesaver typically provide a few members to help patrol with the lifeguard. 
The wages of the lifeguard are paid for out of some of the profits of the commercial operations of 
the surf club: its gaming, bar and restaurant facilities. This second system may be referred to as 
the neiv mixed system. The last system, professional lifeguards only, would involve having 
paid lifeguards only patrolling the beach on weekends and weekdays. 
Weighing up the broader social benefits of a voluntary based system with the higher 
levels of experience and qualifications of a professional lifeguard service which of the 
three systems would you prefer? 
17. Would you prefer: a traditional mixed system D, new mixed system D, professional 
lifeguard service only D, unsure D. 
18. Why? 
D) Gaming licences 
Surf life saving clubs in Queensland has access to bar, restaurant, and gaming licences to fund 
their operations. Some of the surf clubs on the Sunshine Coast have successful restaurant, bar 
and gaming facilities that have allowed them to rely almost entirely on the profits they gain from 
these commercial operations to fund their lifesaving and sporting activities. 
[If further information is required use the following: 
For example, the commercial operations of Mooloolaba Surf Life Saving Club allow it to provide a 
higher level of service on the beach such as described above, with an extra lifeguard 
supplementing the lifesaving service. This autonomy over funding has also allowed the club to 
have more sophisticated lifesaving equipment such as a jet skis and defibrillators to help save 
lives. The profits made from having access to bar and gaming licenses also allows them to 
reinvest in these commercial operations to improve and diversify the services available to the 
public, that otherwise may be provided by a business or hotel. Typically the atmosphere in these 
clubs is family oriented and all profits must be used to fund the lifesaving side of the club: that is 
the agreement with the state government. 
Recently with the introduction of gaming licences in Queensland, it is evident that a number of 
social ills have resulted, especially with regard to compulsive gambling. These social ills may be 
minimised if the gaming operations are presented in a certain fashion to users and the habits of 
users are monitored and support and education offered when problem cases arise.] 
Surf clubs in states other than Queensland do not have same level of access or conditions of 
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access to gaming licenses as clubs in Queensland. 
19. Weighing-up the positive aspects of surf clubs having better access to funds, against 
the social ills that may result from gambling in our society, should surf clubs in other 
states have access to gaming licences to fund their operations? 
Yes D, No D, Undecided D 
20. Why? 
E) Reasons for swimming on unpatrolled beach 
21. Would you ever swim on an unpatrolled beach? Yes D, No D. 
22. If yes why? 
23. Where? 
24. Times per year?. 
F) Socio-economic make-up of users 
25. Gender? Male D, Female D. 
26. Highest level of education? 
< High school D Bachelor degree D 
Some college/post secondary D Postgraduate studies D 
27. What is your employment situation? 
Self employed D Homemaker D 
Employee part-time D Student D 
Employee full-time D Retired D 
Unemployed D Other (please specify) 
28. Age group? 0 -17 D 31-40D 5 1 - 6 0 D 
1 8 - 3 0 D 41-50D > 61 D 
29. Before tax household income? 
< $20,001 D 60,001 - 70,000 D 
20,001 - 30,000 D 70,001 - 80,000 D 
30,001-40,000 D 80,001-90,000 D 
40,001-50,000 D 90,001-100,000 D 
50,001-60,000 D > 100,000 D 
30. Do you believe that the questions that ask you to value an extra lifeguard and ask 
you about your preferred mechanism for funding are realistic and may result in an extra 
lifeguard being provided in the way suggested in the survey? 
Yes D No D Unsure D 
31. If'no' or'unsure' why? 
32. Are there any other issues or thoughts you'd like to raise? 
Time ended Time taken (mins). 
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A10.2 Visitation and environmental data collection form 
Visitat ion 
Beach Nan 
Position 
Time 
park 
main 
middle 
spit 
and enviro 
ie 
6am 
No on beach 
main 
middle 
spit 
No in water 
dunes 
beach widt 
beach leng 
water temp 
air temp 
weather (s, 
surf (ca.ch, 
wave heigh 
savers/tow( 
towers/bea 
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A11.1 Spreadsheets used to establish comparative estimate of 
annual visitation to Mooloolaba beach* 
The tables in this appendix present the spreadsheets used to calculate the annual number of 
visits to Mooloolaba beach. The first spreadsheet sets out the dates and times of counts of the 
number of people on the beach, in the water, and in total. This data was then used to establish 
typical counts for the total number of people on the beach and in the water for a typical summer 
weekend day dunng January and the main holiday season (the second table) and for a typical 
day on a winter weekend or during the Easter holiday season (third table). The third table 
calculates the winter proportions of the last two of the six categories of number of visits to be 
used m the second table. The second table has the final calculation of annual number of visits to 
Mooloolaba beach. Further details of the calculation are described in Section 12.4 
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A13.1 Australian intermediate questionnaire 
Distance from patrol flags m 
Beach/position Time Date Interviewer. 
A Questionnaire for beach users (lifesavers). 
(Interview 1 respondent from every S"' group of people relaxing on the beach). 
IHello, I am not selling anything but I am undertaking some university research. 
(People may ask which one - let them know it is the University of Queensland.) 
Would you mind if I asked you about your beach visit today and what you think of the 
services provided on beaches, especially those provided by lifesavers? 
(Some people may ask how long it takes - say 'about 5 -10' minutes.) (If respondent 
says 'yes' carry on with survey. If say 'no' record on visitation sheet that they rejected 
the survey.) 
The survey will be used to help with policy decisions as to how lifeguard services may be 
better provided and any biased answers may make the survey redundant so please 
answer the questions honestly. 
A) About your visits to tiie beach? 
I . Beach activities. Your most preferred (tick)? 
Bathing/swimming D sunbathing D walking D other 
2 days/year visit this beach? 
3 hrs spent here today? 
4. Other most visited beach.? Name ? days/year. 
5. Method? Automobile D, Motorcycle D, Bus D, Train D, Bicycle D, Walked D, 
Other 
6. Distance, one way (km) and time (mins). 
7. Was your trip to the beach enjoyable D, partially enjoyable D, not enjoyable D? 
8. Travel party size? 
9. Beach sole purpose of travel trip? Yes D, No D. 
10. If no, other activities? 
I I . Resident D, visitor D - length of stay days Home postcode 
12. In total how much money have and will you spend, which is related to your beach 
visit. 
On the beach and coastal strip? Off and away from the coastal strip? 
Acconnmodatlon $ Accommodation $ 
Entertainment Entertainment 
Transport (eg. taxi, hire car) Transport (eg. taxi hire, car) 
Petrol Petrol 
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Shopping Shopping 
Food - retail and fast food Food - retail and fast food 
Food - other (hotels, restaurants) Food - other (hotels, restaurants). 
Other. Other. 
B) What made you choose this beach and what you like about this beach? 
13. Before you came to the beach, when you were deciding which beach to visit for your 
recreation today, what was the most important factor in your decision to 
choose (beach name) beach? (Tick'10'for factor stated. If more than one 
factor stated ask them to rank them.) 
14. How would you rank the provision of a safe bathing patrol in relation to your most 
important factor in your decision to select (name of beach) beach for 
your recreation? Use the following scale. 
Most important 
10 9 
a) Safe bathing patrol area D 
b) Surf conditions • 
c) Close to accommodation D 
d) Parking ease & closenessD 
e) Snack bars, shops, diningD 
Least important 
f) Toilets, showers D 
g) Historical affiliation D 
h) Popular beach • 
i) Cleanliness of water D 
j) Cleanliness of sand D 
k) Cleanliness of facilities D 
I) Park & park facilities D 
m) Natural environment D 
n) Other • 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
8 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
7 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
• 
D 
D 
D 
6 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
5 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
4 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
3 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
2 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
1 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
15. What are 3 things in order of preference, that you most like about this beach? 
Most liked Next most liked Next most liked 
1) 2) 3) 
C) How you value the benefits of lifesaving services. 
Please note that lifesavers and lifeguards are not the same. Lifesavers wear red and yellow 
uniforms and undertake voluntary patrols without being paid. By undertaking these patrols 
lifesavers get to belong to the surf club, use club facilities, compete in surf sports, and if 
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Table 1: Risks for beach users 
2500 
^ ^ 2000 4--
Number per 
100,000of user 1500 
population 
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0 
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Type of risk 
Sources and notes: 
Calculation using Sunshine 
Coast data from SLSQ 
(1997; 1998) and an 
estimate of beach visitation; 
* Population exposed to 
risk not beach user 
population 
(1) Calculation using data 
from ABS (2000) and 
Stephens & Paxton 
(1993); 
(2) Calculation using data 
from Macki (1999) and 
an estimate of beach 
visitation 
applicable, have their children learn surf skills and awareness as 'Nippers'. 
Lifeguards in contrast wear a blue and white uniforms, undertake patrol duties on a full or part-
time basis, and are paid for their service typically by local councils. Lifeguards typically are more 
qualified and experienced (each gaining about 1500 or more hours experience per year while 
lifesavers each gain between 25 and 40 hours per year) than lifesavers, but are fewer in number 
when a patrol is provided, because their labour must be paid. A typical lifeguard patrol may 
consist of 1 or 2 guards whereas a voluntary lifesaver patrol may consist of between 4 and 8 or 
more members. Teamwork advantages may result from the larger sized voluntary patrol. 
A lifesaving patrol (emphasise) offers a number of benefits to beach users. One major benefit is 
the provision of a bathing area where it is most safe to swim. The lifesavers are also there to 
provide a safe and secure environment on the beach. With their experience and knowledge they 
provide information to users in such a way that users may avoid the potential hazards of the 
beach and water environment and enjoy their day eg. whether stingers are in the water or where 
rips exist on the beach, and guidelines for safe bathing. They are trained to deal with first aid 
cases, both major and minor and to deal with resuscitation emergencies involving the use of 
oxygen and defibrillation (heart is not working correctly). They also have skills in crowd control 
and general beach management. 
The statistics presented in Table 1 above may help you appreciate the relative risks on average 
involved in visiting a beach in any given year (Briefly go through horizontal axis list.) Another 
serious risk not considered here is that of skin cancer. 
16. Have you ever required the services of a lifesaver? (Red and yellow uniforms -
voluntary) 
Yes D, No D. 
17. If Yes how often in last 5 years 
18. What for? 
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19. Overall how would you rank the lifesaving service provided on this beach? 
Excellent 
10 9 
D D 
8 
D 
7 
D 
6 
D 
5 
D 
4 
D 
3 
D 
2 
D 
Poor 
1 
D 
Unsure Not 
noticed 
D D 
20. How could the service be improved? Unsure D 
21 . What lifesaving services do you like? Unsure D 
22. Can you isolate any benefits that lifesaving may provide which go beyond just those 
benefits provided to beach users from increased safety. Yes D No D Unsure D 
If 'Yes' then tick, fill-in the following: 
• Benefit of knowing other people are safe even though may not use the beach D 
• Benefits to members (sports, facilities, equipment, skills) D 
• Benefits to broader community 
Community education and consultation D 
Skills of members useful elsewhere in community (eg. resus, teamwork) D 
Community values (caring, belonging, opportunity, ethics) • 
Avenue for use of idle labour D 
Children (and adults) have opportunity to learn surf safety skills D 
Community good provided by the community D 
Increase diversity of provision of community services D 
Fitter and healthier society D 
Enhances ethnic, social and gender cohesion D 
Tourism benefits (Australian icon) D 
Australian heritage benefits D 
• Other 
While not discounting the services that lifesavers provide, some beach goers prefer to sit and 
bathe away from a patrolled area in order to avoid the crowds that sometimes congregate in 
these areas. 
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Table2: Magnitude of risk reducton 
2004.15 
Numbers per 
100,000 of user 
populations 
• Resent risks 
• Risks w ith nininum reductbn 
• Risks w ith maxinxim reductbn 
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23. Are you such a person? Yes D 
24. How many times a year would you do this?. 
N O D Unsure D. 
There are presently lifesavers on patrol with equipment and safe bathing area/s 
positioned at (point out lifesavers, equipment and safe bathing areas). 
In total an extra lifesaver could be provided on a typical Sunshine Coast beach for 7c per beach 
user per day across weekends and public holidays. The lifesaver would have the minimum 
necessary equipment. The equipment would include: 
Radio 
Rescue tube and board 
First aid kit 
Resuscitation and defibrillation equipment 
Stretcher 
Public auditorium speaker 
4 wheeled drive vehicle 
Jet ski for rescue use 
And positioned in such a way that the lifesaver can be mobile either roving the beach or patrolling 
at a stationary point as demand or the physical situations of the beach warrant. 
It is expected that this lifesaver would provide the following safety benefits on average in any 
one year, as given by reductions in risk depicted in Table 2. In Table 2, minimum reduction is 
expected to occur on beaches already patrolled, while maximum reduction is expected to occur 
on beaches or sections of beaches without patrols. These figures are very conservative 
estimates. 
25. If an extra lifesaver is placed on the beach, as described above, in such a way as to 
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increase your safety, both in the water and on the beach and the safety of your 
friends, family and other people on the beach - would this be of value to you? 
Yes D No D Don't know D Refusal D. 
>^  ' 
26. Reason (then section D)? 
(If said yes follow with): 
The costs of providing the extra lifesaver would need to be paid for in a certain way. Presently 
they are paid for by the fundraising activities of the surf clubs and the administrators of surf 
lifesaving in Australia which ultimately comes out of the pockets of Australians. 
The following methods of funding for the extra lifesaver and their expected respective 
costs follow. All funds would be earmarked for provision of the extra lifesaver. Which 
would you prefer? 
• 
• 
• 
• 
Rates (council) increase of % • 
• Surf clubs, commercial operations $29,400 per year D 
Surf clubs, user charge 10c D 
Council, user charge 10c D 
Council parking fee 15c per day D 
• Council, business beach levy .... % of profits per year D 
• Airports, departure and entry tax $ per entry D 
• General tax revenue increase % D 
• Extra donations, public and business $29,400 per year D 
• Other D 
27. Would the equivalent value of the extra lifesaver per visit be worth to you (*....) 
collected via a (#....).bearing in mind that there are other goods and services, both 
private and public, that you can spend your money on, including other safety goods 
and services? 
No D Yes D Don't know D Refused D 
,1 If "No" / St pt / If "Yes" 
D 
D 
• 
D 
D 
D 
$0.10 
$0.25 
$0.50 
$1 
$2 
$5 
(0.25) 
(0.50) 
(1) 
(2) 
(5) 
(10) 
0.50 
1 
2 
5 
10 
20 
No D Yes D 
Don't know D Refused D 
Reason 
# Use payment mechanism stated above 
28. What would be the maximum cost per visit per person equivalent, collected as you 
suggested above, that would represent the value of an extra lifesaver's provision to 
you before you would say no to the extra provision? 
$ Don't known Refused D 
29. Is there a good or service that you can relate this bid to? 
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Yes D Name NoD Unsure D 
30. If 'No' or 'unsure' why? 
31 . Value of item $ 
D) Preferences for the method of how the lifesaving service is provided. 
In the next question it is important to know the difference between lifesavers and lifeguards. Is 
there any aspect of their operation and service that you have questions about? (Clarify any 
problems) 
In 1996-97 there were about 26,000 lifesavers in Australia who undertook patrol duties whereas 
the number of lifeguards is estimated to be about 580. Thus, the lifesaver membership is some 
50 times larger than the lifeguard membership and the social benefits beyond providing a safe 
bathing environment to the community, such as having children involved in surf sports, learning 
surf awareness and surf skills, are greater than if a purely professional system existed. In contrast 
because lifeguards are paid for their service it may be argued that they provide a higher level of 
qualification and experience, about 1500 hours per year, compared to the average lifesaver's 
patrol experience of about 35 hours per year. In total, all lifesavers together provide roughly 
910,000 hours of patrol service a year while all lifeguards together provide about 870,000 hours 
of sen/ice. 
On most beaches in South East Queensland and Australia lifesavers (volunteers) provide patrol 
duties on weekends and public holidays during the summer season on beaches where a surf club 
exists. During the week and on weekends where there is not enough volunteers to provide 
additional services, paid lifeguards guard some beaches. This system of lifesavers on weekends 
and lifeguards during the week may be viewed as the traditional mixed system. In contrast two 
other systems are possible. The two are a new mixed system or a fully professional lifeguard 
service. The new mixed system operates at t^ooloolaba where the voluntary patrol is 
supplemented by a professional lifeguard to the southern end of the beach. The lifeguard helps 
the lifesavers and the lifesaver typically provide a few members to help patrol with the lifeguard. 
The wages of the lifeguard are paid for out of some of the profits of the commercial operations of 
the surf club: its gaming, bar and restaurant facilities. This second system may be referred to as 
the new mixed system. The last system, professional lifeguards only, would involve having 
paid lifeguards only patrolling the beach on weekends and weekdays. 
Weighing up the broader social benefits of a voluntary based system with the higher 
levels of experience and qualifications of a professional lifeguard service which of the 
three systems would you prefer? 
32. Would you prefer: a traditional mixed system D, new mixed system D, professional 
lifeguard service only D, unsure D. 
33. Why? 
E) Gaming licences 
Surf life saving clubs in Queensland have access to bar, restaurant, and gaming licences to fund 
their operations. Some of the surf clubs on the Sunshine Coast have successful restaurant, bar 
and gaming facilities that have allowed them to rely almost entirely on the profits they gain from 
these commercial operations to fund their lifesaving and sporting activities. 
[If further information is required use the following: 
• For example, the commercial operations of Mooloolaba Surf Life Saving Club allow it to 
provide a higher level of service on the beach such as described above, with an extra 
lifeguard supplementing the lifesaving service. This autonomy over funding has also allowed 
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the club to have more sophisticated lifesaving equipment such as a jet skis and defibrillators 
to help save lives. The profits made from having access to bar and gaming licenses also 
allows them to reinvest in these commercial operations to improve and diversify the services 
available to the public, that otherwise may be provided by a business or hotel. Typically the 
atmosphere in these clubs is family oriented and all profits must be used to fund the 
lifesaving side of the club: that is the agreement with the state government. 
• Recently with the introduction of gaming licences in Queensland, it is evident that a number 
of social ills have resulted, especially with regard to compulsive gambling. These social ills 
may be minimised if the gaming operations are presented in a certain fashion to users and 
the habits of users are monitored and support and education offered when problem cases 
arise.] 
Surf clubs in states other than Queensland do not have same level of access or conditions of 
access to gaming licenses as clubs in Queensland. 
Weighing-up the positive aspects of surf clubs having better access to funds, against the 
social ills that may result from gambling in our society, 
34. Should surf clubs in other states have access to gaming licences to fund their 
operations. Yes D, No D, Undecided D 
35. Why? 
F) Reasons for swimming on unpatrolled beach 
36. Would you ever swim on an unpatrolled beach? Yes D, No D. 
37. If yes why? 
38. Where? 
39. Times per year?. 
G) Socio-economic make-up of users. 
40. Gender? Male D, Female D. 
41 . Highest level of education? 
< High school D Bachelor degree D 
Some college/post secondary D Postgraduate studies D 
42. What is your employment situation? 
Self employed D Homemaker D 
Employee part-time D Student D 
Employee full-time D Retired D 
Unemployed D Other (please specify) 
43. Age group? 0 - 1 7 D 3 1 - 4 0 D 5 1 - 6 0 D 
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1 8 - 3 0 D 41-50D > 61 D 
44. Before tax household income? 
< $20,001 
20,001 - 30,000 
30,001 -40,000 
40,001 - 50,000 
50,001 -60,000 
D 
D 
D 
D 
D 
60,001 - 70,000 
70,001 - 80,000 
80,001 - 90,000 
90,001 -100,000 
> 100,000 
D 
D 
D 
D 
D 
45. Do you believe that the information generated by the questions which ask you to 
value an extra lifesaver will in fact affect beach management policy and will in fact 
result in money being paid through the mechanism you suggested? 
Yes D No D Unsure D 
46. If'no' or 'unsure' why? 
47. Did you agree with the descriptions and assertions made in this survey? 
Yes D No D Unsure D 
48. If'no' or 'unsure'why? 
49. Are there any other issues or thoughts you'd like to raise? 
Time ended Time taken (mins). 
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